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INTRODUCTION

This is the fifty-sixth annual report of the U.S. Tariff Commission on domestic production and sales of
synthetic organic chemicals and the raw materials from which they are made. It is authorized under the provisions
of section 332 of the Tariff Act of 1930, as amended. The report consists of fourteen sections, each covering a
specified group (based principally on use) of organic chemicals as follows: tar and tar crudes; crude products from
petroleum and natural gas; intermediates; dyes; pigments; medicinal chemicals; flavor and perfume materials; plastics
and resin materials; rubber-processing chemicals; elastomers; plasticizers; surface-active agents; pesticides and
related products; and miscellaneous organic chemicals. Data have been supplied by approximately 800 producers.

The first table in each section gives statistics on products and groups of products in as great detail as is
possible without revealing the operations of individual producers. Statistics for an individual chemical or group
of chemicals are given only when there are three or more producers, no one or two of which may be predominant. More-
over, even when there are three or more producers, statistics are not given if there is any possibility that their
publication would violate the statutory provisions relating to unlawful disclosure of information accepted in con-
fidence by the Commission. '

Data are reported by producers for only those items where the volume of production or sales exceeds 1,000 pounds
or the value of sales exceeds $1,000. They are usually given in terms of undiluted materials; however, products of
95 percent -or more purity are considered to be 100 percent pure. Commercial concentrations are applied to dyes,
certain plastics and resins, and a few solvents; such concentrations are specifically noted.

The statistics given in this report include data from all known domestic producers of the items covered and in-
clude the total output of each company's plants, i.e., the quantities produced for consumption within the producing
plant, as well as the quantities produced for domestic and foreign sale. The quantities reported as produced, there-
fore, generally exceed the quantities reported as sold. Some of these differences, however, are attributable to
changes in inventory.

The second table in each section lists all items for which data on production or sales have been reported, by
primary manufacturers, identified by manufacturers' codes. Each code consists of not more than three capital letters
which is assigned on a permanent basis. The third table in each section is a directory, alphabetized by the codes
of the manufacturers reporting in that section. Table 1 of the Appendix is a directory, alphabetized by the names of
the manufacturers reporting in all sections and includes their office addresses.

Information on the synonymous names of the organic chemicals included in this report may be found in the SOCMA
Handbook: Commercial Organie Chemical Names, published by the Chemical Abstracts Service of the American Chemical
Society, or the Colour Index (2d edition), published by the Society of Dyers and Colourists.

Table 2 of the Appendix summarizes and gives the competitive status of U.S. general imports in 1972 of benzenoid
intermediates and finished benzenoid products, entered under schedule 4, parts 1B and 1C, of the Tariff Schedules of
the United States.

As specified in the reporting instructions sent to manufacturers, production and sales (unless otherwise
specified) are defined as follows:

PRODUCTION is the total quantity pf a commodity made available
by original manufacturers only. It is the sum--expressed in terms
of 100% active ingredient unless otherwise specified in the reporting
instructions--of the quantities:

Produced, separated, and consumed in the same plant or
establishment. A commodity is considered separated
when it is isolated from the reaction system and/or
when it is weighed, analyzed, or otherwise measured.
This includes byproducts and coproducts that are not
classifiable as waste materials;

Produced and transferred to other plants or establish-
ments of the same firm; :

Produced and sold to other firms, including production
for another under a toll agreement (i.e., an agreement,
under which one firm furnishes the raw materials: and
pays the processing costs and the other firm prepares
the finished product and returms it to the first firm)

Produced and held in stock.

! Title 18, U.S.C. 1905 and Title 44, U.S.C. 3508
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PRODUCTION EXCLUDES:

Purification of a commodity, unless inclusion of
such processing is specifically requested in
the reporting instructions for individual
sections;

Intermediate products which are formed in the
manufacturing process, but are not isolated
from the reaction system--that is, not
weighed, analyzed, or otherwise measured;

Materials that are used in the process but
which are recovered for re-use or sale;

Waste products having no economic significance.

SALES are actual quantities of commodities sold by ORIGINAL
MANUFACTURERS ONLY. Sales include the quantity and value of:
Shipments of a commodity for domestic use and
for export, or segregation in a warehouse
when title has passed to the purchaser in a
bona fide sale;
Shipments of a commodity produced by others under
toll agreements;
Shipments to subsidiary or affiliated companies.

SALES EXCLUDE:
ALl intra-company transfers within a corporate entity;
All sales of purchased commodities;

ALl shipments of a commodity producedl for others
under toll agreements. '

VALUE OF SALES is the net selling value f.o.b. plant or
warehouse, or delivered value, whichever represents the normal
industry practice.



SUMMARY 5

Combined production of all synthetic organic chemicals, tars, tar crudes, and crude products from petroleum and
natural gas in 1972 was 266,419 million pounds--an increase of 12.0 percent over the output in 1971 (see table 1).

Sales of these materials in 1972, which totaled 150,818 million pounds, valued at $16,028 million, were 12.8 percent
larger than in 1971 in terms of quantity and 13.5 percent larger in terms of value. These figures include data on pro-
duction and sales of chemicals measured at several successive steps in the manufacturing process, and therefore they
necessarily reflect some duplication.

In 1972, production of all synthetic organic chemicals, including cyclic intermediates and finished chemical prod-
ucts, totaled 164,218 million pounds, or 15.2 percent more than the output in 1971. Production increased in 1972 com-
pared to 1971 for all subgroups of products. Among the groups with large volumes of production, plastics and resin
materials (25,921 million pounds) lead with an increase of 23.0 percent and cyclic intermediates (34,967 million pounds)
followed with an increase of 16.7 percent. Other groups in the large-volume production category increased as follows:
plasticizers (1,708 million pounds), 14.3 percent; miscellaneous chemicals (90,476 million pounds), 13.9 percent;
elastomers (4,914 million pounds), 6.4 percent; surface-active agents (4,039 million pounds), 5.5 percent. In the groups
with smaller quantities of production, flavor and perfume materials (110 million pounds) increased 14.6 percent; organic
pigments (66 million pounds) rose 13.0 percent; rubber-processing chemicals (361 million pounds) was up 11.6 percent;
dyes (263 million pounds) increased 8.0 percent. Smaller increases were shown by medicinal chemicals (234 million
pounds), 5.0 percent and pesticides and related products (1,158 million pounds), 1.9 percent.

TABLE 1.-- SYNTHETIC ORGANIC CHEMICALS AND THEIR RAW MATERIALS:
U.S. PrODUCTION AND SALES, 1971 anp 1972

Production Sales
Quantity Value
Increase Increase Increase
Chemical or or or
1971 1972 |decrease 1971 1972 |decrease 1971 1972 decrease
(-), 1972 (-), 1972 (-), 1972
over over over
1971 19711 1971!
Million | Million Million |Million Million [Million
pounds | pounds | Percent |pounds |pounds | Percent |dollars |dollars | Percent
Grand total?---o-cecooooooo 237,961 | 266,419 12.0 133,666 {150,818 12.8 14,119 16,028 13.5
Tar --==-=--osmmmcmm e 6,794 7,472 10.0 3,341 3,409 2.0 36 40 10.2
Tar crudes------c=cecmemeaooooo 7,621 7,937 4.1 5,436 5,304 -2.4 123 126 2.4
Crude products from petroleum
and natural gas--------------- 81,043 86,792 7.1 45,752 47,900 4.7 1,078 1,177 9.2
Synthetic organic chemicals,
t0tal?om oo 142,503 | 164,218 15.2 79,137 | 94,205 19.0 12,883 | 14,686 14.0
Cyclic intermediates---------- 29,953 | 34,967 16.7 12,971 | 16,196 24.9 1,252 1,434 14.5
Dyes--=--ccmmmcm e 244 263 8.0 230 255 10.9 423 480 13.5
Organic pigments---------~---- 58 66 13.0 47 53 13.1 130 149 14.9
Medicinal chemicals----------- 223 234 5.0 152 163 7.2 487 490 .7
Flavor and perfume materials-- 96 110 14.6 85 104 22.7 84 88 5.3
Plastics and resin materials-- 21,071 25,921 23.0 18,473 22,946 24.2 3,507 4,258 21.4
Rubber-processing chemicals--- 323 361 11.6 246 280 13.9 159 178 11.5
Elastomers (synthetic
rubbers)-------cceocommaoa- 4,616 4,914 6.4 4,031 4,136 2.6 1,034 1,095 5.8
Plasticizers-----------—=----- 1,494 1,708 14.3 1,404 1,637 16.6 258 291 12.7
Surface-active agents--------- 3,828 4,039 5.5 2,186 2,258 3.3 422 451 6.7
Pesticides and related
productsS---------occmmmomooo 1,136 1,158 1.9 946 1,022 8.0 979 1,092 11.5
Miscellaneous chemicals------- 79,460 90,476 13.9 38,367 45,155 17.7 4,148 4,680 12.8

1 Percentages calculated from figures rounded to thousands,
2 Because of rounding, figures may not add to the totals shown.
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GENERAL

In this report, synthetic organic chemicals are classified on the basis of their principal use as follows: cyclic
intermediates, dyes, organic pigments, medicinal chemicals, flavor and perfume materials, plastics and resin materials,
rubber-processing materials, elastomers, plasticizers, surface-active agents, pesticides and related products and miscel-
laneous chemicals (acyclic intermediates and acyclic and cyclic finished products). Most of these grouns are further
subdivided either by use or by chemical composition. As intermediate chemicals are used in the manufacture of finished
products, aggregate figures that cover both intermediates and finished products necessarily include considerable duplica-
tion.

Total production of synthetic organic chemicals (intermediates and finished products combined) in 1972 was 164,218
million pounds, or 15.2 percent more than the output of 142,503 million pounds reported for 1971 and 56.8 percent more
than the output of 104,711 million pounds reported for 1967 (see table 2). Sales of synthetic organic chemicals in 1972
amounted to 94,205 million pounds, valued at $14,686 million, compared with 97,137 million pounds, valued at $12,883
million in 1971 and 55,177 million pounds, valued at $10,438 million in 1967. Production of all cyclic products (inter-
mediates and finished products combined) in-1972 totaled 53,637 million pounds or 15.9 percent more than the 46,273 mil-
lion pounds reported for 1971 and 6.2 percent more than the 33,479 million pounds reported for 1967. Production of all
acyclic products in 1971 totaled 110,580 million pounds, or 14.9 percent more than the 96,230 million pounds reported
for 1971 and 55.2 percent more than the 71,232 million pounds reported for 1967.

TABLE 2.--SYNTHETIC ORGANIC CHEMICALS: SUMMARY OF U.,S. PRODUCTION AND SALES
OF INTERMEDIATES AND FINISHED PRobucTs, 1967, 1971, anp 1972

[Production and sales in thousands of pounds; sales value in thousands of dollars]

Increase, or decrease (-)
Chemical 19671 1971 1972
1972 over 1972 over
1967 1971
Organic chemicals, cyclic and acyclic, Percent Percent
grand total:
Production-=--=---=-=-----------socoomooooo 104,711,357 | 142,502,514 | 164,217,690 56.8 15.2
Sales-----==----==---------oo--o-ooo-—- 55,176,823 79,136,628 94,205,254 70.7 19.0
Sales value------=-=-=---ccccc-momooomo- 10,438,453 12,882,816 14,685,582 40.7 14.0
Cyclic, total:
Production------~=-----m-----ceoooooooo- 33,479,469 46,272,717 53,637,371 60.2 15.9
Sales~----==-------~ 19,328,628 25,859,561 31,082,064 60.8 20.2
Sales value 4,610,293 5,793,591 6,516,824 41.4 12.5
Acyclic, total:
Production-------=----cm--ommmm e 71,231,888 96,229,797 | 110,580,319 55.2 14.9
Sales---=--=m-m-------smmcomoomm—meo oo 35,848,195 53,277,067 63,123,190 76.1 18.5
-5,828;160 7,089,225 8,168,758 40.2 15.2
20,793,132 29,952,917 34,967,181 68.2 16.7
9,461,180 12,970,553 16,195,641 71.2 24.9
1,000,359 1,252,300 1,433,855 43.3 14.5
206,240 243,729 263,304 27.7 8.0
198,592 229,544 254,536 28.2 10.9
332,049 422,627 479,688 44.5 13.5
53,322 58,326 65,897 23.6 13.0
42,867 47,052 53,215 24.1 13.1
108,354 130,013 149,343 37.8 14.9
4. Medicinal Chemicals
Cyclic: )
Production--n==n-========-=m-mc=m=moccoooo 110,129 132,582 132,586 20.4 (2)
SaleS-——=---m=-mmmmmmmmm—mm—e oo 70,120 84,913 81,082 15.6 -4.5
Sales valug--------=-==s=-scmemmo—eoooo—oooo 348,873 431,702 433,259 24.2 ’ .4
Acyclic:
Production 69,941 90,636 101,747 45.5 12.3
Sales--------=-=----—----- 56,804 67,309 82,128 44.6 22.0
Sales value 36,402 54,856 56,878 56.3 3.7

See footnotes at end of table.



GENERAL

TABLE 2,--SYNTHETIC ORGANIC CHEMICALS: SuMMARY OF U.S. PRODUCTION AND SALES

OF INTERMEDIATES AND FINISHED PRODUCTS, 1967, 1971 AND 1972--CONTINUED

[Production and sales in thousands of pounds; sales value in thousands of dollars]

Increase, or decrease (-)
Chemical 19671 1971 1972
1972 over 1972 over
1967 1971
Percent Percent
5. Flavor and perfume Materials
Cyclic:
Production 57,978 49,682 51,868 -10.5 4.4
Sales---=-===-=-----=-- 47,285 42,180 48,212 2.0 14.3
Sales value 52,866 52,884 54,168 2.5 2.4
Acyclic:
Production 53,558 46,744 58,605 9.4 25.4
Sales----==-=-==--=------s------o-ococoooss- 49,311 42,585 55,780 13.1 31.0
Sales value 40,495 31,084 34,234 -15.5 10.1
6. Plastics and Resin Materials
Cyclie:
Production 5,033,497 7,266,038 8,946,997 77.8 23.1
Sales-----=-====-==--=---- 4,224,121 6,262,651 7,807,933 84.8 24.7
Sales value 1,036,940 1,400,553 1,715,579 65.5 22.5
Acyclic:
Production 8,759,452 13,804,685 16,973,665 93.8 23.0
Sales-----=-=-=---------=---o----o-oo 7,753,242 12,210,359 15,138,142 95.3 24.0
Sales value 1,635,690 2,105,989 2,542,861 55.5 20.7
7. Rubber-Processing Chemicals
Cyclic:
Production 220,139 276,146 309,930 40.8 12.2
SaleS-——mmmmmmmmmmemm—mmm———— 169,970 211,065 240,044 41.2 13.7
Sales value 116,318 142,541 157,944 35.8 10.8
Acyclic:
Production 43,994 47,312 51,091 16.1 8.0
Sales--------~==~-==- 30,878 34,926 40,199 30.2 15.1
Sales value 15,477 16,814 19,705 27.3 17.2
8. Elastomers (Synthetic Rubbers)
Cyclic:
Production 2,297,637 2,614,054 2,705,599 17.8 3.5
Sales-------- 1,940,099 2,239,804 2,177,303 12.2 -2.8
Sales value 439,580 484,130 470,549 7.1 -2.8
Acyclic:
Production--- 1,524,908 2,002,046 2,208,360 44.8 10.3
Sales-------- 1,321,945 1,790,837 1,958,960 48.2 9.4
Sales valug------=-=---ccm=-mmmmmoooo-ooooo 434,657 550,315 624,257 43.6 13.4
Cyclic:
Production----=-=--=m-me----c-ooocomo-ooomo 929,871 1,130,440 1,301,955 40.0 15.2
Sales-----==--=--=----=-------ss—so—oooco-- 865,084 1,074,541 1,273,191 47.2 18.5
Sales value 167,827 157,925 180,051 7.3 14.0
Acyclic:
Production 332,908 363,598 406,358 22:1 11.8
Sales----------- 296,767 329,555 364,306 22.8 10.5
Sales value 93,142 99,840 110,513 18.7 10.7

See footnote at end of table.
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TABLE 2.--SYNTHETIC ORGANIC CHEMICALS: SUMMARY OF U,S. PRODUCTION AND SALES
OF INTERMEDIATES AND FINISHED PRODUCTS, 1967, 1971, anp 1972--CoNTINUED
[Production and sales in thousands of pounds; sales value in thousands of dollars]
X Increase, or decrease (-)
Chemical -1867! 1971 1972
’ 1972 over 1972 over
1967 1971
Percent Percent
10. Surface-Active Agents
Cyclic:?
Production 1,418,444 1,542,881 1,641,552 15.7 6.4
Sale§-=--==-======c==mae- 852,238 995,580 1,053,240 23.6 5.8
Sales value-- ‘95,810 120,795 129,792 35.5 7.5
Acyclic: .
Production-=--===-==-cccmmm oo 2,060,851 2,285,379 2,397,235 16.3 4.9
SaleS-mmmmm e e 897,786 1,190,110 1,204,306 34.1 1.2
Sales value--------=---o--mm o 220,877 301,685 320,976 45.3 .4
11. Pesticides and Related Products
Cyclic:
Production------==-=ccocommmme 823,158 827,590 839,360 2.0 1.4
SaleS—-==mm===mmmmmm e o e meemmemmee 681,532 669,143 719,707 5.6 7.6
Sales value-----=---=—cc e 627,742 819 028 889,613 41.7 8.6
Acyclic: .
Production 226,505 308,127 318,338 40.5 3.3
Sales----=-==-ommmmm e 215,831 277,194 301,858 39.9 8.9
Sales value 159,301 160,055 202,095 26.9 26.3
12. Miscellaneous Chemicals
Cyclic:
PTOdUCtION-= ==~ == === e mm e mm e e e cme e 1,535,922 2,178,332 2,411,142 57.0 10.7
Sales-=-mm-mm e m e e 775,540 1,032,535 1,177,960 51.9 14.1
Sales value-----=---—--ccmmm . 283,575 379,093 422,983 49.2 11.6
Acyclic:
Production--=====-cc-cea oo 58,159,771 77,281,270 88,064,920 51.4 14.0
Sales--m-mm e e 25,226,631 37,334,192 43,977,511 74.3 17.8
Sales value---====-==--cocceeeeeemeo o 3,192,119 3,768,587 4,257,239 33.4 13.0
" Standard reference base period for Federal Government general-purpose index numbers.
2 Less than 0.05 percent.
® Includes Ligninsulfonates
The following tabulation shows, by chemical groups, the number of companies that reported production in 1971 of
one or more of the chemical included in the groups listed in table 2:
Number Number
. of of
Chemical companies Chemical group companies
Cyclic intermediates---==--ce-mmmmmmomeao_ 195 Rubber-processing chemicals------ceo-cooan 31
Dyes=====-=--mmm o m o e 44 Elastomers (synthetic rubbers)----------- 40
Organic pigments---------ccoocmocmoocm o 34 Plasticizers-—-------mocmmmmm e 55
Medicinal chemicals----=--ccocmmocmmmmano 99 Surface-active agents----------coooooooooo 187
Flavor and perfume materials--------------- 47 Pesticides and related products----------- 80
Plastics and resin materials--------------- 230 Miscellaneous chemicalS--—--s-ccmmcmcceeox 338




TAR AND TAR CRUDES

Tar

Coal tar is produced chiefly by the steel industry as a byproduct
of the manufacture of coke; water-gas tar and oil-gas tar are produced
by the fuel-gas industry. Production of coal tar, therefore, depends
on the demand for steel; production of water-gas tar and oil-gas tar
reflects the consumption of manufactured gas for industrial and house-
hold use. Water-gas and oil-gas tars have properties intermediate be-
tween those of petroleum asphalts and coal tars. Petroleum asphalts
are not usually considered to be raw materials for chemicals.

The quantity of tar produced in the United States in 1972 was al-
most entlrely coal tar which amounted to 747 million gallons (see table 1Y),
Production in 1972 was 10 percent more than the 679 million gallons of
coal tar produced in 1971. Sales of coal tar in 1972 amounted to 341
million gallons, valued at $40 million, compared with 334 million gallons,
valued at $36 million, in 1971. U.S. production of water-gas and oil-gas
tars was not reported to the Commission for 1971 or 1972; production of
these tars in 1968 amounted to 21 million gallons, according to trade
publications.

Consumption of tar in 1972 amounted to 716 million gallons, of which
82.8 percent was consumed in distillation. Tar used by the producers as
fuel amounted to 119 million gallons. A lesser amount, 4.3 million gallons,
was consumed by coke-oven operators in miscellaneous uses (see table 1A).

Tar Cfudes

Tar crudes are obtained from coke-oven gas and by distilling coal
tar, water-gas tar, and oil-gas tar. The most important tar crudes are
benzene; toluene, xylene, naphthalene, creosote oil, and pitch of tar.
Some of these products are identical with those obtained from petroleum.
‘Data for materials obtained from petroleum are included, for the most
part, with the statistics for like materials obtained from coke-oven
gas and tars, and are shown in tables 1 and 1B.

Domestic production of industrial and specification grades of
benzene reported by coke-oven operators and petroleum refinery operators
in 1972 amounted to 1,252 million gallons--16.4 percent more than the

! See also table 2 of this section which lists the products in table 1
and identifies the manufacturers by code. These codes are given in table 3.
2 Statistics on production and sales of benzene, toluene, and xylene by
tar distillers cannot be shown because publication would reveal the oper-
ations of individual companies.
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1,076 million gallons reported for 1971. These statistics include data
for benzene produced from light oil and petroleum. Sales of benzene by
coke-oven operators and petroleum refiners in 1972 amounted to 679 mil-
lion gallons, valued at $138 million, compared with 593 million gallons,
valued at $119 million, in 1971. 1In 1972 the output of toluene? (in-
cluding material produced for use in blending in aviation fuel) amounted
to 916 million gallons--4.5 percent more than the 876 million gallons
reported for 1971. Sales of toluene in 1972 were 546 million gallons,
valued at $92 million, compared with 484 million gallons, valued at

$80 million, in 1971. The output of xylene® in 1972 (including that
produced for blending in motor fuels) was 739 million gallons, com-
pared with 612 million gallons in 1971. Over 99 percent of the 739
million gallons of xylene produced in 1972 was obtained from petroleum
sources.

Production of crude naphthalene in 1972 (including 231 million
pounds of petroleum-derived maphthalene) amounted to 641 million pounds,
compared with 619 million pounds in 1971. 1In 1972 the output of creosote
0il for wood preservation was 139 million gallons (100 percent creosote
basis), compared with 142 million gallons in 1971. Production of road
tar in 1972 was 30 million gallons, compared with 40 million gallons in
1971.

Some of the products obtained from tars and included in the
statistics in table 1 are obtained from other products for which data
are also included in the table. The statistics, therefore, involve
considerable duplication, and for this reason no group totals or grand
totals are given. After duplication has been eliminated insofar as
possible, the estimated net value of the output (from all sources) of
these products and of tar burned as fuel was $698 million in 1972,
compared with $617 million in 1971. The total value of sales of those
products obtained from coke-oven gas and tars ghown in table 1 (ex-
clusive of coal tar itself), amounted to $126 million in 1972, compared
with $123 million in 1971.

Data far 1972 tar crudes was supplied by 12 companies and company
divisiens.

See footnote 2 on page 7.
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TABLE 1.--TAR AND TAR CRUDES: U.S. PRODUCTION AND SALES, 1972

[Listed below are all tar crudes for which any reported data on production or sales may be published. (Leaders (...)
are used where the reported data are accepted in confidence and may not be published or where no data were reported.)

Table 2 lists separately all products for which data on production or sales were reported and identifies the manu-
facturers reporting to the U.S. Tariff Commission]

Unit Sales
Product of Production -
quantity Quantity Value Unit,
value
1,000
dollars
Tar:? Coke-oven operators -------------------- 1,000 gal-- 747,186 340,875 39,634 $0.12
Crude light oil: Coke-oven operators-------- 1,000 gal-- 214,201 86,915 9,584 .11
Intermediate light oil: Coke-oven operators--| 1,000 gal-- 3,704 754 70 .09
Light-oil distillates:
Benzene, specification and industrial
grades, total® *---ooeomoeooo 1,000 gal-- 1,252,442 679,235 138,478 .20
Coke-oven operators----------------=c--=-- 1,000 gal-- 79,849 80,225 16,338 .20
Petroleum refiners------------coecememoao- 1,000 gal-- 1,172,593 599,010 122,140 .20
Toluene, all grades, total® “----oeoooao_- 1,000 gal-- 915,872 545,880 91,529 .17
Coke-oven operators---- 1,000 gal-- 14,571 13,954 2,501 .18
Petroleum refiners----- 1,000 gal-- 901,301 531,926 89,028 .17
Xylene, all grades® “---- 1,000 gal-- 739,332 560,432 94,128 .17
Coke-oven oOperators-------====-=--ceeaooao— 1,000 gal-- 3,351 3,208 578 .18
Petroleum refiners------------=----=------ 1,000 gal-- 735,981 557,224 93,550 .17
Solvent naphtha: Coke-oven operators’------ 1,000 gal-- 2,815 2,596 462 .18
Naphthalene, crude (tar dlstlllers and coke-
oven operators), total®ecmmmo oo 1,000 1b--- 410,075 224,991 10,425 .05
Solidifying at--
Less than 74° C-=--ccmmmmmmmmomcmmoommo oo 1,000 1b--- 17,374 9,627 144 .01
74° C. to less than 79° C------c--mocoomun 1,000 1b--- 392,701 215,364 10,281 .05
Crude tar-acid oils:? Coke-oven operators----| 1,000 gal-- 9,731 9,722 1,469 .15
Creosote 0il (Dead 0il) (tar distillers and
coke-oven operators) (100% creosote
basis), total®-mmmmciee cee oo - —---| 1,000 gal-- 139,308 114,733 22,956 L.
Distillate as such (100% creosote basis)----| 1,000 gal-- 114,095 91,248 16,187 .18
Creosote content of coal tar solution
(100% creosote basis)7-----====-cmmmeoooo- 1,000 gal-- 25,213 23,485 7 6,769 (7)
All other distillates, total 1,000 gal-- 19,864 3,675 .18
Coke-oven operators, total 1,000 gal-- 6,905 5,357 1,060 .20
From 11ght (o3 L L e L L L L e 1,000 gal-- 3,898 2,520 849 .34
Other®-ocmm e 1,000 gal-- 3,007 2,837 211 .07
Tar distillers®----ceoommmmmmommeme o 1,000 gal-- e 14,507 2,615 .18
Tar, road-------=-=-=---c--c-cm-cce——memomeoo 1,000 gal-- 29,807 29,873 5,493 .18
Tar, refined, for other uses---------=-----o-- 1,000 gal-- 14,395 13,082 3,516 .27
Pitch of tar (tar distillers and coke-oven
operators), total------------------ooo-oooo 1,000 tons 1,368 1,009 48,670 48.24
Soft (water softening point less than
110° F.)=-m=emmmmmmccmmmmmm oo 1,000 tons 394 199 7,852 39.46
Medium (water softening point 110° F. to
160° F.)-==-ommmmmmmmmmmm e e 1,000 tons 188 177 10,035 - 56.69
Hard (water softening point over 160° F.)!%-] 1,000 tons 786 633 30,783 48.63

! Unit value per gallon, pound, or ton, as specified.

2 Includes only data for coal tar reported to the Division of Fossil Fuels\ U.S. Bureau of Mines. Data on U.S. pro-
duction of water-gas tar and oil-gas tar are not collected by the Tariff Commission, but according to trade publica-
tions, production of these tars amounted to 21 million gallons in 1968.

Data reported by tar distillers are not included because publication would disclose the operations of individual
companies. Production of benzene, toluene, and xylene by tar distillers decreased in 1972, compared with 1971. The
annual production statistics for petroleum refiners on benzene, toluene, and xylene are not comparable with the com-
bined monthly production figures, because of fiscal year revisions.

Note.--Statistics for materials produced in coke and gas-retort ovens are compiled by the Division of Fossil Fuels,

U.S. Bureau of Mines, Department of the Interior. Statistics for materials produced in tar and petroleum refineries
are compiled by the U.S. Tariff Commission.
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Footnotes for table 1--Continued

* Includes data for material produced for use in blending motor fuels.

5 Statistics represent combined data for the commercial grades of naphthalene. Because of conversion of naphthalene
from one grade to another, the figures may include some duplication.

Statistics include data only for creosote o0il sold for, or used in, wood preserving.

7 In 1972, production of coal-tar solution containing creosote (100% solution basis) amounted to 38,144 thousand gal-
ons; sales were 36,232 thousand gallons, valued at 6,769 thousand dollars, with a unit value of $0.19 per gallon.

8 Includes data for crude sodium phenolate.

® Includes data for crude light oil, benzene, toluene, xylene, solvent naphtha, ethylbenzene, rubber-reclaiming oils,
pyridine crude bases, crude tar-acid oils, crude cresylic acid, neutral oils, methylnaphthalene, crude tar for other
uses, and unspecified tar distillates.

1% Includes hard pitch and pitch emulsion, along with a small amount of medium pitch produced by coke-oven operators.

TABLE 1A.--Tar: U.S. PRODUCTION AND cONsuMmpTION, 1971 anp 1972

(In thousands of gallons)

Product 1971 1972
PRODUCTION
Coal tar from coke-oven byproduct plants, £0tal e oL 679,377 747,186
CONSUMPTION
) et T 685,684 715,823
Tar consumed by distillation, tota@l------=------m-m oo 572,160 592,507
Coal tar distilled or topped by coke-oven operators! 230,959 273,388
Coal tar and water-gas tar distilled by tar distillers?-------coococoococoaoaoo 341,201 319,119
Tar consumed by the producers chiefly as fuell=-----=-mcmommmmmomom oo 111,877 119,030
Coal tar consumed at coke-oven plants in miscellaneous uses’--------c-eomoeo - 1,647 4,286

! Reported to the Division of Fossil Fuels, U.S. Bureau of Mines.
2 Reported to U.S. Tariff Commission. Represents tar purchased from companies operating coke ovens and gas-retort

plants and distilled by companies operating tar-distillation plants. Statistics also include tar consumed other than
by distillation by tar distillers.



TABLE 1B.--TAR AND TAR CRUDES:

TAR AND TAR CRUDES

SummaRY OF U.S. PRODUCTION OF SPECIFIED PRODUCTS,
1967, 1971, anp 1972

11

Increase, or

Unit . decrease (-)
Product of 1967 1971 1972 1972 over |1972 over
quantity 1967 1971
Percent Percent
| T R 1,000 gal-- 780,334 679,377 747,186 -4.2 10.0
Benzene:
Coke-oven operators------=-------------- 1,000 gal-- 90,642 72,147 79,849 -11.9 10.7
Petroleum refiners-----------=--------- 1,000 gal-- 878,704 | 1,003,760 1,172,593 33.4 16.8
TOtal---m-==mm=mmmmmmmm e m e meo oo 1,000 gal-- 969,346 | 1,075,907 1,252,442 29.2 16.4
Toluene:?
Coke-oven operators------------------- -] 1,000 gal-- 19,357 13,345 14,571 -24.7 9.2
Petroleum refiners---------=---ccco--oo 1,000 gal-- 624,454 862,921 901,301 44.3 4.4
Total-------=-==----c-mmmmmmme oo 1,000 gal-- 643,811 876,266 915,872 42.3 4.5
Xylene:3
Coke-oven operators----------==--=--=-- 1,000 gal-- 5,488 2,906 \ 3,351 -38.9 15.3
Petroleum refiners-----------------—--- 1,000 gal-- 449,349 | * 609,419 735,981 63.8 20.8
Total---------=-=-=c-c--ommmmma— e 1,000 gal-- 454,837 612,325 739,332 62.5 20.7
Naphthalene:
Crude®—-=cmmm e 1,000 1b--- 520,991 360,607 410,075 -21.3 13.7
Petroleum naphthalene, all grades------ 1,000 1b--- 376,679 258,312 230,643 -38.8 -10.7
TOtal==m=-mmmmmmmmmmmmmmmmmmmmm o 1,000 1b--- 897,670 618,919 640,718 ~28.6 3.5
Creosote o0il (Dead oil):s
Distillate as such (100% creosote
basis)-------==-=-----emmmemmoeao 1,000 gal-- 108,832 115,669 114,095 4.8 -1.4
Creosote content of coal tar solution
(100% creosote basis)-------<----- 1,000 gal-- 17,402 26,208 25,213 44.9 -3.8
TOtal-------====mmmm=mmmmm—emmoe oo 1,000 gal-- 126,234 141,877 139,308 10.4 “1.8

! Standard reference base period for Federal Government general-purpose index numbers.
2 Includes only data for coal tar reported to the Division of Fossil Fuels, U.S. Bureau of Mines.

? Data reported by tar distillers are not included because publication would disclose the operations of individual

companies.

“ Includes data for material produced for use in blending motor fuels.

figures which included some o-xylene.

5 Naphthalene solidifying at less than 79° C.
and represent combined data for the commercial grades of naphthalene.
may include some duplication. Statistics on naphthalene refined from domestic crudes are reported in the section on

cyclic intermediates.

Includes data for creosote oil produced by tar distillers and coke-oven operators and used only in wood preserving.

Statistics are not comparable with monthly

Figures include production by tar distillers and coke-oven operators
Because of conversion between grades, the figure:
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TABLE 2,--TAR CRUDES FOR WHICH U,S. PRODUCTION OR SALES WERE REPORTED,
IDENTIFIED BY MANUFACTURER, 1972

[Tar crudes for which separate statistics are given in table 1 are marked with an asterisk (*); products not so
marked do not appear in table 1 because the reported data are accepted in confidence and may not be published.
Manufacturers' identification codes shown below are taken from table 3. Table 3 identifies all U.S. producers of
tar crudes (except producers that report to the Division of Fossil Fuels, U.S. Bureau of Mines)]

Manufacturers' identification codes

Product (according to list in table 3)
*Crude 1ight 031l -mommo oo CBT.
Light-oil distillates:
Benzene, specification grades'--------mm-commammmooano ACY, KPP.
Toluene, specification grades1 -------------------------- ACY, KPP,
Xylene, all grades'-----eommomommomo oL ACY.
Solvent naphthal ---------------------------------------- ACY, NEV, PAI.
All other light-o0il distillatesl------coooocommaoooooot KPT, PAI.
Pyridine crude bases --=-=-m---ommomccmcm e KPT.
*Naphthalene, crude, solidifying at--
*Less than 74° Clecoooo o oo cop.
*74° C. to less than 79° C:!
74° C. to less than 76° Comecmmemmcmmmmcm oo KPT.
76° C. to less than 79° Co-emmmmemmmmmmeee e ASC, KPT.
Methylnaphthalene--=----coccmmmmmmmm oo KPT.

Crude tar-acid oils:'®

Tar-acid content 5% to less than 24% KPT.

Tar-acid content 24% to 50%-----------c-c-mccmmomooo ASC, WTC.
Cresylic acid, crude------ceccmommmmm oo KPT.
*Creosote 0il (Dead oil):

*Distillate as suchl=-ooommoooom oo ASC, CBT, COP, HUS, KPT, RIL, WTC.

*Creosote in coal tar solution'---coeoccomoaooo ASC, KPT, RIL, WTC.
*All other distillate productsl ------------------------ ASC, KPT, PAI.
*Tar, road----------ccce oo ASC, KPT, RIL.
Tar for other uses:

Crude-------cmmm e e KPT, RIL.

*Refined! - coomomm oo e ASC, KPT, RIL.
*Pitch of tar:

*Soft (water softening point less than 110° F,)l----o--o- ASC, KPT, WTC

*Medium (water softening point 110° F. to 160° F.)!-- ASC, CBT, COP; KPT, RIL, WTC.
*Hard (water softening point above 160° F.)? ASC, HUS, KPT, RIL.
Pitch emulsion---c-ecomm oo e JEN.

! Does not include manufacturers' identification codes for producers who report to the Division of Fossil Fuels,
U.S. Bureau of Mines. Those producers are listed in the U.S. Bureau of Mines Mineral Industry Survey, November 27,
1973, entitled "Coke Producers in the U.S. in 1972".

TABLE 3.--TAaR AND TAR CRUDES: DIRECTORY OF MANUFACTURERS, 1972
ALPHABETICAL DIRECTORY BY CODE )

[Names of manufacturers that reported production or sales of tar and tar crudes to the U.S. Tariff Commission for
1972 are listed below in the order of their identification codes as used in table 2]

Code Name of company Code Name of company
ACY American Cyanamid Co. KPT Koppers Co., Inc., Organic Materials Div.
ASC Allied Chemical Corp., Semet-Solvay Div.
CBT Samuel Cabot, Inc. NEV Neville Chemical Co.
cop Coopers Creek Chemical Corp.
HUS Husky Industries, Inc. PAI Pennsylvania Industrial Chemical Corp.
JEN Jennison-Wright Corp. RIL Reilly Tar & Chemical Corp.
WTC Witco Chemical Co., Inc.
KPP Sinclair-Koppers Co.

Note.--Complete names and addresses of the above reporting companies are listed in Table 1, of the Appendix.
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CRUDE PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR
CHEMICAL CONVERSION

Crude products that are derived from petroleum and natural gas!
are related to the intermediates and finished products made from such
crudes in much the same way that crude products derived from the dis-
tillation of coal tar are related to their intermediates and finished
products. Many of the crude products derived from petroleum are
identical with those derived from coal tar (e.g., benzene, toluene,
and xylene). Considerable duplication exists in the statistics on the
production and sales of petroleum crudes because some of these crude
chemicals are converted to other crude products derived from petroleum
and because data on some production and sales are reported at succes-
sive stages in the conversion process. The statistics are sufficiently
accurate, however, to indicate trends in the industry. Many of the
crude products for which data are included in the statistics may be
used either as fuel or as basic materials from which to derive other
chemicals. In this report every effort has been made to exclude data on
materials that are used as fuel; however, data are included on toluene
and xylene which are used in blending aviation and motor fuel.

The output of crude products derived from petroleum and natural gas
as a group amounted to 86,792 million pounds in 1972, or 7.0 percent
more than the 81,043 million pounds reported for 1971 (table 1).2 The
larger output in 1972 is accounted for chiefly by increased production of
ethylene, propylene and benzene. Sales of crude chemicals from
petroleum in 1972 amounted to 47,900 million pounds, valued at $1,177
million, compared with 45,752 million pounds, valued at $1,078 million,
in 1971.

The output of aromatic and naphthenic products from petroleum
amounted ‘to 23,753 million pounds in 1972, compared with 21,449 million
pounds in 1971. - Sales amounted to $351 million in 1972, and $308
million in 1971. The output of 1° and 2° benzene from petroleum in 1972
(8,654 million pounds) was 17.1 percent more than the 7,388 million
pounds produced in 1971.

Production of all aliphatic hydrocarbons and derivatives from
petroleum and natural gas was 63,039 million pounds in 1972, compared
with 59,594 million pounds in 1971. Sales 6f these products were
valued at $825 million in 1972 compared with $769 million in 1971.
Production of ethylene was 20,852 million pounds in 1972--13.0 percent
more than the 185450 million pounds produced in 1971. The output of
1,3-butadiene in 1972 (3,527 million pounds) was the largest on record.

Data for 1972 crude products from petroleum and natural gas for
chemical conversion was supplied by 73 companies and company divisions.

! gtatistics on aromatic chemicals from coal tar are given in the re-
port on "Tar and Tar Crudes"'. .

2 gee also table 2 which lists these products and identifies the manu-
facturers by codes. These codes are given in table 3.

T 552-T43 0-T4 -2
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TABLE 1.--CRUDE PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION:
U.S. PRODUCTION AND SALES, 1972

[Listed below are the crude products from petroleum and natural gas for chemical conversion for which any reported
data on production or sales may be published. (Leaders (...) are used where the reported data are acceptedin confidence
and may not be published or where no data were reported.) Table 2 lists separately all products from petroleum and
natural gas for chemical conversion for which data on production or sales were reported and identifies the

manufacturers of each]

Sales
Product Production
R Unit
Quantity Value value!
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total-==-==---cmmo . 86,792,187 47,899,859 1,176,609 $0.025
2
AROMATICS AND NAPHTHENES
TOtal- === m == mmm oo m e e L 23,752,898 15,402,465 351,401 .023
Benzene (1° and 2°%)--=--mmmmmmmme e ____ 8,653,736 4,420,693 122,140 .028
Naphthalene, all grades 230,643 164,314 7,753 .047
Naphthenic acid--=-==-coommommmm . 33,190 e e
Toluene, all grades, total---=-----ommmmeo o ___ 6,552,591 3,867,231 89,028 .023
Nitration grade, 1° 4,877,029 2,828,364 66,662 024
Pure commercial grade, 29------mmommmo L ______ 429,868 255,584 5,738 .022
Solvent grade, 90%---=--~=--—commmm o ____ 152,401 e - .
All other 1,093,293 783,283 16,628 .021
Xylenes, mixed, total 5,306,422 4,017,535 93,550 .023
3° grade----- 1,184,423 744,195 16,539 .022
5° grade----- 383,384 401,381 9,995 .025
All other? 3,738,615 2,872,009 67,016 .023
All other aromatics and naphthenes" -----=cooemmo_________ 2,976,316 2,932,642 38,930 .013
ALTPHATIC HYDROCARBONS
TOt @l mmm = e m m e e e e e el 63,039,289 32,497,394 825,208 .025
C, hydrocarbons, total----=---comomomoo 26,297,040 v v .
Acetylene® 308,356 . .. .
Ethane------- 5,136,540 3,995,766 36,729 .009
Ethylene---------o- oo oo 20,852,144 5,649,443 168,252 .030
C, and C; hydrocarbons, mixed-------==ooommmmmom 133,062
Cs hydrocarbons, total 18,079,972 12,539,212 219,210 .017
Propane-------==---ccoeomme 9,608,315 8,620,910 107,445 .012
Propylenef —----mo oo . 8,471,657 3,918,302 111,765 .029
Cu hydrocarbons, total-------moeommmmm e ___ 10,610,727 5,652,144 251,300 .044
1,3-Butadiene, grade for rubbers (elastomers)------------- 3,527,422 2,230,009 173,844 .078
Butadiene and butylene fractions----------—----_ 567,998 436,231 11,817 .027
N=BUtANE- === === mm e oo me e me e 2,331,119 443,707 4,367 .010
1-Butene------c- e 61,397 46,617 2,386 .051
1-Butene and 2-butene mixtures’--- 752,791 782,157 21,681 .028
Isobutane-=----==----oomm . 942,082 e . .o
Isobutylene---- 600,184 315,564 11,808 .037
A1l other® ---mo e o ... 1,827,734 1,397,859 25,397 .018
Cs hydrocarbons, total----=----cmmmmmm o _______ 962,223 526,451 16,328 .031
Isopentane (2-Methylbutane)-----=-==--coo- 7,967 S .
Isoprene (2-Methyl-1,3-butadiene)~---=-~--- 372,663
Pentenes, mixed----~-=-cocmmmmmoo_ 318,978 e - ..
A1l Other® - e e o oo ... 262,615 526,451 16,328 .031

See footnotes at end of table.
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CRUDE PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSIC!
TABLE 1.--CRUDE PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION:
U.S. PRODUCTION AND SALES, 1972
Sales
Product Production ] Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
ALIPHATIC HYDROCARBONS--Continued
All other aliphatic hydrocarbons, derivatives, and
mixtures, total-----=--=-----------------cooo-o-oooooooo- 6,956,265 4,134,378 133,389 $0.032
Alpha olefins' ---- 517,434 401,084 21,946 .055
Heptenes, mixed------------~-=====--------------- 83,838 26,713 847 .032
Hexanes and other C¢ hydrocarbons---------------- 339,668 299,807 8,621 .029
Nonene (Tripropylene)----=-----=------=--======------o-oo--- 341,590 247,040 8,446 .034
n-Paraffins, total-------------=--=--=----c---------------o 1,063,653 747,744 23,151 .031
Carbon chain length, C4-C 279,199 276,351 5,170 .019
Other---=c==m-m===========-=—-——=mee 784,454 471,393 17,981 .038
Polybutene!?--mcmmmmomonoono- 198,080 139,356 10,217 .073
Tetrapropylene--------=---==-==----------- 210,173 57,322 2,034 .035
Hydrocarbon derivatives!Z----cmmmmemooomn 114,246 82,760 10,008 .121
All Other 3 -mm oo oo 4,087,583 2,132,552 48,119 .023

T 1 Calculated from rounded figures.

2 The chemical raw materials designated as aromatics are in some cases identical with those obtained from the
distillation of coal tar; however, the statistics given in the table above related only to such materials as are de-
rived from petroleum and natural gas. Statistics on production or sales of benzene, toluene, xylene, and naphthalene
from all sources are given in tables 1 and 1B of the report "Tar and Tar Crudes, 1972."

3 Includes toluene and xylene used as solvents, as well as that which is blended in aviation and motor gasolines.

“ Includes data for crude cresylic acid, alkyl aromatics, distillates, solvents, miscellaneous cyclic nydrocarbons
and sales of naphthenic acid.

5 production figures on acetylene from calcium carbide for chemical synthesis are collected by the U.S. Bureau of
the Census.

6 Includes data for propane-propylene mixture.

7 The statistics represent principally the butene content of crude refinery gases from which butadiene is manu-
factured.

8 Includes data for mixed butanes, 2-butene, mixed butylene, and mixed olefins.

9 Includes data for isopentane, pentenes, and Cs hydrocarboa mixtures.

10 Includes data for the following molecular weight ranges: . Ce-C7; Cs-Cio; Ci11-Cis; Ci12-Ciu; Cy5-Cz0; and
Cy16-Cso-

1§ I;cludes compounds having a molecular weight of 3,000 or less.

12 Includes data for butyl, ethyl, methyl, and miscellaneous mercaptans.

13 Includes data for di-isobutylene, methane-ethane-ethylene mixture, heptane, methane, octanes, hydrocarbon mixtures,
sales of acetylene and of mixed C, and C, hydrocarbons.
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TABLE 2.--CRUDE PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION FOR WHICH
U.S. PRODUCTION OR SALES WERE REPORTED, IDENTIFIED BY MANUFACTURER, 1072

[Crude products from petroleum and natural gas for chemical conversion for which separate statistics are given in
table 1 are marked below with an asterisk (*); products not so marked do not appear in table 1 because the reported

data are accepted in confidence and may not be published.
from table 3.

Manufacturers' identification codes shown below are taken
An x signifies that the manufacturer did not consent to his identification with the designated product]

Product

Manufacturers' identification codes
(according to list in table 3)

AROMATICS AND NAPHTHENES

*Benzene (except motor grade):
*Benzene, 1°%-----ooooommee

*Benzene, 2%-----m-moee
Cresylic acid, crude---------ouo-_
*Naphthalene, all grades-
*Naphthenic acids:
Acid number lower than 150----==eoc oo o ___
Acid number 150-199------o___
Acid number 200-224----ocoe o ________
Sodium carbolate and phenate, crude--------coemooomoo______
*Toluene:
*Nitration grade, 1°%-----ememem o _______

*Pure commercial grade, 2°
*Solvent grade, 90%-------oooomeemo o ____
All Other------coom e
*Xylenes, mixed:
Aviation grade
*3° grade---------~~——---

All other aromatics, naphthenes, distillates and solvents--

ALIPHATIC HYDROCARBONS

C, hydrocarbon: Methane-----~-eeeeoo___________________
*C 2 hydrpcarbons:
*Acetylene---==---oooom___ B et DL e

*C2 and C; hydrocarbons, mixed-------cc-oooom_ o _________
*C 3 hydrocarbons:
HPTOpane- - - oo e

*Propane-propylene miXture--------eeme oo __________
*Propylene

*C 4 hydrocarbons:
*1,3-Butadiene, grade for rubbers (elastomers)--------—---

*Butadiene and butylene fractions------—--eeoeooocceoo__
- BUtaNe- - o

FleBUtene- - o oo e e .
2-Butene-—-=--m e ..

ACU, AMO, APR, ASH, ATR, CCP, CSP, CSD, CSO, CSP, DLH,
ENJ, GOC, GRS, MOC, MON, PLC, PPR, SHC, SHO, SKO, SM,
SNT, SOG, SUN, TOC, TX, UCC, UOC.

CPI, DOW, SHO, SOC.

PRD’.

ASH. COL, MON. SUN, TID.

SOC, SUN,
ATR, PRD,
ATR, PRD,
ATR.

TX.
SOC, SUN.
SoC.

ASH, ATR, CCP, CSD, CSP, DLH, ENJ, GOC, MOC, MON, PLC,
PPR, SHC, SHO, SNT, SOG, SUN, TOC, TX, UCC, UOC.

ATR, CPI, DOW, ENJ, MON, UCC.

ACC, FG, SKO.

ATR, CPI, CSD, ELP, GRS, GYR, PLC, PPR, SHO, SM, SOC.

Cso.

CSD, DLH, GOC, MOC, PPR, SHO, SUN, UOC.

ASH, ATR, SOG.

AMO, CCP, CPI, CSD, CSP, ENJ, HCR, MON, PPR, SHC, SNT,
S0C, STY, SUN, TOC, UCC.

ACC, ACU, ATR, CBN, CPX, DUP, ELP, ENJ, FG, GOC, JCC,
MOC, MON, OMC, PLC, SHC, SOC, SOG, TX, UCC.

MON.

DOW, DUP, MNO, RH, UCC.

ACU, ATR, DOW, ENJ, MON, OMC, PAN, PLC, PUE, SHO, SM,
TX, USI.

ACU, ATR, BFG, CBN, CO, CPX, DOW, DUP, EKX, ELP, ENJ,

FRO, GOC, JCC, KPP, MON, NWP, OMC, PLC, PUE, SHC, SM,
SNO, UCC, USI.
CCP, CO, CSO, PLC.

AMO, ASH, ATR, COR, CPI, CSD, CSO, CSP, ENJ, GOC,
GRS, MOC, OMC, PAN, PLC, PUE, SHO, SM, SNT, SOG, SUN,
TX, UOC, USI.

GoC.

ACU, AMO, ASH, ATR, BFG, CBN, CCP, COR, CPX, CSO, DOW,
DUP, EKX, ELP, ENJ, GOC, JCC, KPP, MOC, MON, NWP,
PLC, PUE, SHC, SHO, SIO, SM, SNT, SOG, SUN, TX, UCC.

ATR, BFG, CPY, DOW, ELP, ENJ, FRS, MON, PLC, PTT, PUE,
SBI, SHC, SM, TID, TUS, UCC.

ACU, ATR, CO, CPX, DOW, EKX, GOC, GYR, KPP, PLC, SHO,
ucc.

ATR, BFG, COR, CPI, CSD, CSP, GRS, OMC, PAN, PLC, SHO,
SM, SNT, SUN, USI.

Goc, PLC, PTT.

MON, PLC.
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TABLE 2.--CRUDE PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION FOR WHICH
U,S. PRODUCTION OR SALES WERE REPORTED, IDENTIFIED BY MANUFACTURER, 1972--CONTINUED

Product Manufacturers' identification codes
(according to list in table 3)

ALIPHATIC HYDROCARBONS--Continued

*C, hydrocarbons--Continued

*1-Butene and 2-butene mixture------=-----—--coceooooo-o AMO, ATR, CSO, ENJ, GOC, PLC, PTT, SHO, TX.
*Isobutane---=-----= - s e ATR, CSP, ELP, GRS, OMC, PAN, PLC, SHO, USI.
*Isobutylene ENJ, PLC, SHC, SHO, x.
All OtheT-=== == oo oo o e oo oo oo oo APR, ATR, BFG, CBN, ENJ, GRS, JCC, MON, PLC, PUE, SM,
USI.
*Cg hydrocarbons:
*Isopentane (2-Methylbutane)------=--c=----cmeeomaaoo APR, PAN, PLC, SHO, SM.
*Isoprene (2-Methyl-1,3-butadiene)-------------ccoco-oo BFG, ENJ, GYR, MON, SHC.
n-Pentane----c---cemm e e APR, PLC.
*Pentenes, mixed GYR, MON, TX.
All other--------cccmem e e CBN, ELP, MON, PLC, SHC, UCC.
*Cg hydrocarbons:
*Hexane---~-===-=-mem e e e e APR, ENJ, PLC, SOG, UOC.
Neohexane (2,2-Dimethylbutane) PLC. )
All Other-------=-ccm e e APR, BFG, PLC, SWC.
C, hydrocarbons:
n-Heptane--=---===c-moemmomc e e EKX, PLC, SOG.

*Heptenes, mixed AIP, ENJ, GOC, SOI, TID.
ALl Other-=--—m oo o e o oo e e ENJ, HCR, PLC, UOC.
Cy hydrocarbons:

Diisobutylene (Diisobutene) BFG, PTT, TX.

n-Octane-----=-==-==cc--ee-m-u- SO0G.
All other ENJ, PLC.
Hydrocarbons, C, and above:
*Nonene (Tripropylene)-----====mmc-coo oo oo AIP, ATR, CSD, ENJ, SUN, UOC.
*Polybutene--===-=cememmme e e ACC, CSD, SOC.
*Tetrapropylene ATR, CO, ENJ, SOC, SUN, TX, UOC.
Triisobutylene CX.
-1 13 e T ACC, ATR, CO, CPI, ENJ, KPP, PLC, PUE, SOC, TID, TNA,
ucc.
*All other aliphatic hydrocarbons, derivatives and
mixtures:
Hydrocarbons:
*Alpha olefins--Molecular weight ranges:
Cg=Cymmmmmmmmm s oo oo oo oo GOC, GYR, SOC.
Cg-Cig----- GOC, SocC.
C;;-Cis --- GoC, SocC.
All OtRer-=----mmmm o e EKX, GOC, SOC, TID, TNA.
*n-Paraffins--Carbon chain length:
CgmCymmmmmmmmmmmmmm oo oo s S0G.
gm0y gmmmmmm === == s BFG, HCR, SOG.
Cy0-Cyy---- ENJ, SOG, UCC.
Cro-Crg---- co.
All other-----cccccccmaaua- ATR, PUE, UCC.
. *Hydrocarben derivatives:
n-Amyl mercaptan--------==----=----mmcm e eecccm—m—e—e PAS.
tert-Amyl mercaptan (2-Methyl-2-butanethiol)---------- PLC.
1-Butanethiol-------emmmm e oo PAS, PLC.
tert-Butyl-mercaptan (2-Methyl-2-propanethiol)-------- PAS.
Cyclohexyl mercaptan-------------==---c-omoooooomoomon PAS.
Di-tert-butyl disulfide----=--=--=-m---ccmcmecaamano PLC.
Di-tert-nonylpolysulfide-=======--commmm e PAS.
Ethyl mercaptan (Ethanethiol)----------- PAS, PLC.
n-Hexadecyl mercaptan PAS.
Isopropyl mercaptan--------=-==--=-=-=------ PAS.
Methyl mercaptan (Methanethiol)--------- ACC, PAS.
tert-Nonyl mercaptan-------------------- PAS.
n-Propyl mercaptan (1-Propanethiol) PAS, PLC.
All Other--------cmc e e EKX, PAS, PLC, UCC.

Mixtures, not elsewhere classified-----~weceaea- e ATR, GYR, MON.
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SYNTHETIC ORGANIC CHEMICALS, 1972

TABLE 3,--CRUDE PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL CONVERSION:
DIRECTORY OF MANUFACTURERS, 1972

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production or sales of crude products from petroleum and natural gas fbr )
chemical conversion to the U.S. Tariff Commission for 1972 are listed below in the order of their identification

codes as used in table 2]

Code Name of company Code Name of company
ACC Amoco Chemicals Corp. MNO Monochem, Inc.
ACU Allied Chemical Corp., Union Texas MOC Marathon 0il Co., Texas Refining Div.
Petroleum Div. MON Monsanto Co.
AIP Air Products § Chemicals, Inc.
AMO American 0il Co. (Texas) NwP Northern Petrochemical Co.
APR Atlas Processing Co.
ASH Ashland 0il, Inc. occ Oxirane Chemical Co.
ATR Atlantic Richfield Co., ARCO Chemical Co. oMC Olin Corp.
Div.
PAN Amoco Production Co.
BFG B. F. Goodrich Co., B. F, Goodrich Chemical PAS Pennwalt Corp.
Co. Div. PLC Phillips Petroleum Co.
PPR Phillips Puerto Rico Core, Inc.
CBN Cities Service Co., Petrochemical Div. PRD Productol Chemical Co., Inc.
CCp Crown Central Petroleum Corp. PTT Petro-Tex Chemical Corxp.
co Continental 0il Co. PUE Puerto Rico Olefins
COL Collier Carbon § Chemical Corp.
COR Commonwealth 0il § Refining Co., Inc. RH Rohm § Haas Co.
CPI Commonwealth Petrochemicals, Inc.
CPX Chemplex Co. ’ SBI Standard Brands Chemical Inudstries, Inc.
CPY Copolymer Rubber § Chemical Corp. SHC Shell 0il Co., Shell Chemical Co. Div.
CSD Cosden 0il § Chemical Corp. SHO Shell 0il Co.
CSO Cities Service 0il Co. SIO0 Standard 0il Co. of Ohio
Csp Coastal States Petrochemical Co. SKO Skelly 0il Co.
SM Mobil Chemical Co.
DLH Amerada Hess Corp. SM Mobil 0il Corp.
DOW Dow Chemical Co. SNO SunOlin Chemical Co.
DUP E. I. duPont de Nemours § Co., Inc. SNT Suntide Refining Co.
soc Standard 0il Co. of California, Chevron
EKX Eastman Kodak Co., Texas Eastman Co. Div. Chemical Co.
ELP El Paso Products Co. SOG Charter International 0il Co.
ENJ Exxon Chemical Co. U.S.A. SO1 American 0il Co. (Maryland)
STY Styrochem Corp.
FG Foster Grant Co., Inc. SUN Sun 0il Co.
FRO Vulcan Materials Co., Chemicals Divy. SWC Shell & Commonwealth Chemicals, Inc.
FRS Firestone Tire § Rubber Co., Firestone
Synthetic Rubber § Latex Co. Div. TID Getty 0il Co.
TNA Ethyl Corp.
GOC Gulf 0il Corp., Gulf 0il Chemicals TOC Tenneco 0il Co.
Co. - United States TUS Texas-U.S. Chemical Co.
GRS Champlin Petroleum Co. X Texaco, Inc.
GYR Goodyear Tire § Rubber Co.
ucc Union Carbide Corp.
HCR Hercor Chemical Corp. uoc Union 0il Co. of California
USI National Distillers § Chemical Corp.,
JcC Jefferson Chemical Co., Inc. U.S. Industrial Chemicals Co. Div.
KPP Sinclair-Koppers Co.

Note.--Complete names and addresses of the above reporting companies are listed in Table 1, of the Appendix.
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CYCLIC INTERMEDIATES

Cyclic intermediates are synthetic organic chemicals derived princi-
pally from petroleum and natural gas and from coal-tar crudes produced by
destructive distillation (pyrolysis) of coal. Most cyclic intermediates are
used in the manufacture of more advanced synthetic organic chemicals and
finished products, such as dyes, medicinal chemicals, elastomers (synthetic
rubbers), pesticides, and plastics and resin materials. Some intermediates,
however, are sold as end products without further processing. For example,
refined naphthalene may be used as a raw material in the manufacture of 2-
naphthol or of other more advanced intermediates, or it may be packaged and
sold as a moth repellent or as a deodorant. In 1972 about 46 percent of
the total output of cyclic intermediates was sold; the rest was consumed
chiefly by the producing plants in the manufacture of more advanced inter~
mediates and finished products.

Total production of cyclic intermediates in 1972--34,967 million
pounds--was the largest on record, and was 16.7 percent larger than the out-
put of 29,953 million pounds reported for 1971. The larger output of cyclic
intermediates in 1972 reflects the increased demand by the chemical products
industries, particularly those industries that produce plastics materials,
dyes, pigments, and plasticizers. Sales of cyclic intermediates in 1972
were 16,196 million pounds, valued at $1,434 million, compared with 12,971
million pounds, valued at $1,252 million, in 1971.

Production of styrene in 1972 was 5,941 million pounds, or 26.9 percent
more than the 4,682 million pounds produced in 1971. Output of ethylbenzene
was 5,676 million pounds, an increase of 13.9 percent from the 4,984 million
pounds produced in 1971. Other intermediates whose production exceeded 1
billion pounds in 1972 were cyclohexane (2,298 million pounds), cumene
(2,293 million pounds), p-xylene (2,208 million pounds), dimethyl tere-
phthalate (2,167 million pounds), phenol (2,096 million pounds), and tere-
phthalic acid (1,929 million pounds). Other large-volume intermediates
produced in 1972 were phthalic anhydride (933 million pounds), o-Xxylene
(832 million pounds), cyclohexanone (783 million pounds), isocyanates
(702'million pounds), nitrobenzene (551 million pounds), straight chain
alkylbenzenes (524 million pounds), 2,4 and 2,6-dinitrotoluenes (434 mil-
lion pounds), aniline (410 million pounds), and monochlorobenzene (404
million pounds). The above 17 chemicals accounted for 86 percent of the
total output of cyclic intermediates in 1972. Production of 15 of the
above chemicals increased in 1972 compared to 1971; the output of adkyl
benzenes decreased by 4.7 percent and of monochlorobenzene by 1.3 percent.
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SYNTHETIC ORGANIC CHEMICALS, 1972

TABLE 1.--CycLIC INTERMEDIATES:

U.S. PRODUCTION AND SALES, 1972

[Listed below are all cyclic intermediates for which any reported data on production or sales may be published.

(Leaders (...) are used where the reported data are accepted in confidence and may not be published or where no dato

were reported.) Table 2 lists alphabetically all cyclic intermediates for which data on production or sales were

reported and identifies the manufacturers of each]

Sales
Chemical Production Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
Total-----======m=m- oo o—-omo—moe o 34,967,181 16,195,641 1,433,855 $0.09

Acetanilide, tech-------c-cccmmmmmmmoc e 3,228 v . e

Acetophenone, tech . 1,679 477 28

Alky1benzenes? =----=mm-mmom oo oo 524,009 502,995 52,274 10

1-Aminoanthraquinone and salt 359 e .- ree

7- (p-Aminobenzamido)-4-hydroxy-2-naphthalenesulfonic acid-- 19 ..

1-Amino- 2-bromo-4-hydroxyanthraquinone 724 .

1-Amino-5-chloroanthraquinone--------=---=---- 36 cee

1-Amino-2,4-dibromoanthraquinone-----=--=========-===co-—o-- 1,014 .o

1-Amino-9,10-dihydro-9,10-dioxo-4-p-toluenesul fonamido-2-
anthracenesulfonic acid, sodium salt------==--ccc---co-uo 45 P

N=- (4-Amino-3-methoxy-1-anthraquinonyl) -p-toluenesulfon-

AMide---= === e e e e 42

p- [ (p-Aminophenyl)azo]benzenesul fonic acid 456 .. . ..

Aniline (Aniline 0il)-----=--ccemcmmcmmmanono 409,820 190,736 16,663 .09

Anilinomethanesulfonic acid and salt-------- 686 Ce .

0-Anisidine---==-c--ccmmmc e 3,106

o-Anisidinomethanesulfonic acid------------------ccceuoao- 664

Anisole, teCh-----=ccccm e 195

Anthra[l,9-cd]pyrazol-6(2H)-one (Pyrazoleanthrone)--------- 64 e .. ..

Benzaldehyde, teCh---~-=cocmomcmmom oo 4,607 4,231 1,443 .34

7H-Benz[de]anthracen-7-one (Benzanthrone)--- 1,184 . . ..

Benzoic acid, teCh--=-c-cmcmmmm e 155,505 14,273 1,989 .14

2-Benzothiazolethiol, sodium salt-----=-----ccmcmemmmmoa 9,667 v ..

[3,3'-Bianthra[1,9-cd]pyrazole]-6,6'-(2H,2'H)-dione
(Pyrazoleanthrone yellow)-------c-cocecocmmmmmm oo 56

[4,4'-Bi-7H-benz[de]anthracene]-7,7"'-dione- . _______ 159 ... cee ..

Biphenyl---==--=--c oo 33,935 3,910 .12

1,4-Bis[l-anthraquinonylamino Janthraquinone-----~----=----- 93 . ..

3-Bromo-7H-benz[de]anthracene-7-one (3-Bromobenzanthrone)-- 149 . .

2-Bromo-4,6-dinitroaniline 626 85 116 1.36

1-Chloroanthraquinone------=-=-c-ccmmmocmm oo 114 e . ..

Chlorobenzene, mono------ 403,505 85,244 4,817 .06

6-Chlorometanilic acid 6 e ..

1-Chloro-2-methylanthraquinone--------=-=c--ccoocomoanaa—_ 91

1-Chloro-5-nitroanthraquinone---=-==--c-e-cccomemmm - 40

4-Chloro-3-nitrobenzenesulfonamide 507 e .

a-Chlorotoluene (Benzyl chloride)-------=-=====-c-on 80,357 18,811 2,419 13

Cinnamoyl chloride-----emcmocmomom e 32 - ..

Cresols, totald—-eommmommo oo 106,273 104,230 20,358 .20
0-CreS0l- === === == s s s oo 49,668 48,591 7,303 .15
(M, P)=CT@S0L~= == === = — - m o m oo oo 28,292 29,293 4,438 .15
ALl Other = m-m - oo 28,313 26,346 8,617 .33

Cresylic acid, refined? 54,981 51,389 7,442 .14

Cumene-----~---mmmemommoemmmnao o 2,292,949 1,345,895 46,882 .03

Cyclohexane 2,298,394 2,018,404 60,168 .03

Cyclohexanone~---=-----~ 783,440 56,960 7,055 12

Cyclohexylamine------------------==c=ouu- . 4,227 1,174 .28

1,4-Diaminoanthraquinone 104 .. ..

2,6-Diaminoanthraquinone--=---==-==-=-ocommomomoooooo 90

1,4-Diamino-2,3-dihydroanthraquinone----=-==--==-ccecou--u- 952

4,4'-Diamino-2,2'-stilbenedisulfonic acid---------=--coou-- 7,082

See footnotes at end of table.
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CYCLIC INTERMEDIATES
TABLE 1.--CvcLiC INTERMEDIATES: U,S. PRODUCTION AND SALES, 1972--CoNT INUED
Sales
Chemical Production ] Unit
Quantity Value value
1,000 1,000 1,000 Per
pounds pounds doltars pound
4,5'-Dibenzamido-1,1'-iminodianthraquinone----------------- 122
_ni _7H- en-7-0ne-=--=-=--=============== K
3,9-Dibromo- - benz [de Janthra e I I 62,386 62,389 7,253 $0.12
0= O O e 77,317 70,704 6,285 .09
p-Dichlorobenzene--- - s ’ 5’792 1.25
3,3'-Dichlorobenzidine base and salts 4,612 4,618 . .
Dicyclopentadiene (includes cyclopentadiene) 91,267 71,673 2,802 .04
N,N-Diethylaniline----=-====-=-=----------—--em-coommoo-oo- 3,556 2,639 1,417 .54
9,10-Dihydro—9,10—dioxo-2,6-anthracenedisulfonic acid and
S8lt-------mmmmmm e s mmmmmm e eccsseeso——oosoom—o 249 ..
9,10-Dihydro-9,10-dioxo-1-anthracenesulfonic acid and salt
(Gold salt)----- B et et 997 ..
1,4-Dihydroxyanthraquinone (Quinizarin)- 2,095 e
1,8-Dihydroxyanthraquinone (Chryazin)------=-========-----== 107 . vee
1,8-Dihydroxy-4,5-dinitroanthraquinone (4,5-Dinitro
chrysazin)-----=====-=--=--c-=--c-------oooooooomooooooos 159 ..
16,17-Dihydroxyviolanthrone (Dihydroxydibenzanthrone)------ 141 . v .
N,N-Dimethylaniline----==---=====-----c---—----sooo-omoooos 8,073 1,671 .21
N,N-Dimethylbenzylamine---------==-==-==--== 79 59 90 1.53
2,2-Dimethyl-1,1'-bianthraquinone---------- 38
4,4'-Dinitrostilbene-Z,2'-disu1fonic acid-- 9,230
2,4(and 2,6)-Dinitrotoluene---------======--=-==---oo-oooooo 433,885 . . ..
Diphenylamine-----==========c--===cm-oo-oooomoooooooossoos 33,845 16,981 3,957 .23
1,4-Di-p-toluidinoanthraquinone-------======--=-----------= 86 - . ..
Divinylbenzene- -------- e e e L L L L L Lt bttt 3,367 2,698 1,720 .64
N-Ethylaniline, refined------- 1,866 vee .o e
2-(N-Ethylanilinc)ethanol 218 - ... .
Ethylbenzene 5----------------- 5,675,900 447,259 13,812 .03
N-Ethyl-N-phenylbenzylamine-----=--=-=-=-- 478 v Cee ..
Hydroquinone, tech-------------==-------- 11,779 11,616 9,129 .79
3-Hydroxy-2-methylcinchoninic acid 430 e e
6-Hydroxy-2-naphthalenesulfonic acid, sodium salt--- 637
1,1'-Iminobis [4-aminoanthraquinone]----------------- 44
1,1'-Iminodianthraquinone (1,1'-Dianthrimide)-------------- 60
Isocyanic acid derivatives, total----------------------o-o- 701,648 508,847 156,742 .31
Toluene-2,4- and 2,6-diisocyanate (80/20 mixture)-------- 419,404 362,876 101,516 .28
Other isocyanic acid derivatives------------------------- 282,244 145,971 55,226 .38
4,4'-Isopropylidenediphenol (Bisphenol A)------------------ 255,189 77,197 11,957 15
Leuco quinizarin (1,4,9,10-Anthratetrol)---------- 87 e e
dl-p-Mentha-1,8-diene (Limonene)------------------ 9,273
Metanilic acid(m-Aminobenzenesulfonic acid) 1,082 . ..
4,4'-Methylenedianiline-------------=-----c---oo---omoooo-- .. 1,888 830 .44
p-(3-Methy1—5—oxo-2-pyrazolin—l-yl)benzenesulfonic acid---- 157 e .
3-Methyl-1-phenyl-2-pyrazolin-5-one (Developer Z)---------- 61 43 61 1.42
a-Methylstyrene-------======-=-=--o-c-o--o-o--ooooooooooooo 37,398 26,112 1,317 .05
Nitrobenzene------===-=-=------------==-----o--ooo 551,169 12,622 804 ~ .06
S-Nitro-o-toluenesulfonic acid [SO,H=1] 8,017 cee
5-Nitro-o-toluidine [NH,=1] 397 e v -
Nonylphenol--------------==---- 100,295 40,625 4,648 .11
1- [ (7-0Oxo-7H-benz [de]anthracene-3-yl)amino] anthra-
QUiNONE--=-============--sos-m-oso—mos-m-o-sosoooooooo o 292
Phenol, total® oo 2,096,125 1,016,215 65,944 .07
Natural, from coal tar and petroleum---- 44,298 25,687 1,772 .07
Synthetic, total---===-=-==-c--cocmomnon 2,051,827 990,528 64,172 .07
From cumene----- 1,810,884 v
Other synthetic 240,943 ... .
1-Phenyl-1, 2-propanedione, 2-oxime 238 v . ..
Phthalic anhydride 932,978 634,050 44,274 .07
Picolines d-----cccm e e 6,416 i e

See footnotes at end of table.
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SYNTHETIC ORGANIC CHEMICALS, 1972
TABLE 1.--CvcL1c INTERMEDIATES: U.S. PRODUCTION AND SALES, 1972--CONTINUED
Sales
Chemical Production Tnit
Quantity Value value!
1,000 1,000 1,000 Per
pounds pounds dollars pound
Piperidine----------mo oo - 477 e e e
Propiophenone--===--=-mccom o oo 289 163 160 .98
Salicylaldehyde@-=--=--coommm oo oo 4,468 3,547 3,577 1.01
Salicylic acid, tech------omommm oo 47,095 9,136 3,708 .41
Styrene, all grades-------—--—- - mmmmom - 5,940,729 2,810,182 160,568 .06
Terephthalic acid--------~--ocmcmmmcm 1,928,907 e e e
Terephthalic acid, dimethyl ester 2,167,332 1,155,316 150, 349 .13
1,4,5,8-Tetrahydroxyanthraquinone, leuco derivative--------- 54 . N
6,6'-Thiodimetanilic acid-----=-=----=~cc-mmmmmm_____ ’ 175
Toluene-2,4-diamine (4-m-Tolylenediamine)--------ceccmeao- 167,902
4-(0-Tolyazo)-o-toluidine (C.I. Solvent Yellow 3)-------o--- 395 e ee e
1,2,4-Trichlorobenzene----=-==----co oo 15,552 15,667 2,020 .13
1,3,3-Trimethyl-A?,a-indolineacetaldehyde 338 ...
1,3,3-Trimethyl-2-methyleneindoline (Trimethyl base)---~---- 701
7,7'-Ureylenebis[4-hydroxy-2-naphthalenesulfonic acid]
(J Acid Urea) 237
Violanthrone (Dibenzanthrone) 489 v ce .
0-Xy lene - o mmm = s oo e e e e e e 831,782 675,700 16,195 .02
P-Xylene-----ommm oo oo o 2,207,556 2,102,848 94,816 .05
All other cyclic intermediates----------=-ccccmommemm_ 3,391,402 1,973,680 434,790 .22

T Calculated from rounded figures.

2 Includes straight-chain dodecylbenzene, tridecylbenzene and other straight-chain alkylbenzenes. Branched-chain
alkylbenzenes are included in all other cyclic intermediates.

3 Includes data for coke ovens and gas-retort ovens, reported to the Division of Fossil Fuels, U.S. Bureau of Mines
and for tar and petroleum refineries and other producers, reported to the U.S. Tariff Commission.

* Figures include (o,m,p)-cresol from coal tar and some m-cresol and p-cresol.

5 Does not include ethylbenzene produced and consumed in continuous-process styrene manufacture.
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CYCLIC INTERMEDIATES

TABLE 2.--CvycLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION OR SALES WERE REPORTED,
IDENTIFIED BY MANUFACTURER, 1972

[Cyclic intermediates for which separate statistics are given in table 1 are marked with an asterisk (*); cyclic
intermediates not so marked do not appear in table 1 because the reported data are accepted in confidence and may
not be published. Manufacturers' identification codes shown below are taken from table 3. An x signifies that
the manufacturer did not consent to his identification with the designated product]

Chemi cal Manufacturers' identification codes
(according to list in table 3)

Acenaphthenequinone---------==-=----cc--e---ooocomooomoo- BJL.
8-Acetamido-1- (4-acetamido-2-hydroxy-5-nitrophenylazo)- TRC.

2-naphthol.
S-Acetamido-2-aminobenzenesulfonic acid------------------ GAF.
3-[(2-Acetamido-4-aminophenyl)azo]-1,5-naphthalene- TRC.

disulfonic acid.
2,2'-[(5-Acetamido-2-ethoxyphenyl)imino]diethanol-------- TCH.
2,2'-[(5-Acetamido-2-methoxyphenyl)imino]diethanol------- TCH.
4-Acetamido-2-hydroxybenzoic acid-------==-----=--"c-uoo- SDW.
o-Acetamido-p-toluenesulfonamide------------------co--m-- SDW.

*Acetanilide, tech----------------co-omooom- CTN, EKT, MRK, SAL.
Acetic acid, phenyl ester ucc.
Acetoacetanilide------------ FMP, HST.
o-Acetoacetanisidide------------------------ FMP, HST, UCC.
Acetoacet-2,5-dimethoxy-4-chloroanilide------=----------- FMP.
o-Acetoacetotoluidide-----=--====--=--c-m-cmocmoommo oo FMP, HST, UCC.
2',4'-Acetoacetoxylidide---- HST.
1'-Acetonaphthone----=---==-=------~ GIV.

Acetone phenylhydrazone-------==-=--=-=c-----cmmoocoooooo DUP.

*Acetophenone, tech-----------------c---o-—-oo-- ACP, CLK, SKO, UCC.
p-Acetotoluidide--------------mmmmomommmmm oo EK.
p-Acetylbenzenesul fonamide----------=---------------ooome LIL.
p-Acetylbenzenesulfonic acid, sodium salt---------------- LIL.
p-Acetylbenzenesulfonylurethane LIL.
N-Acetylsulfanilyl chloride-------==---=-----------c-uouo ACY, CTN, MRK, SAL.

*Alkylbenzenes:

Dodecylbenzene (including tridecylbenzene):
*Straight Chain-—--=----===-=ommmmmommmmomeoeeoo oo BRP, CO, MON, UCC, WTC.
Other--==-===-=-=mmmmmmmmmmmmemoee €0, SoC, UCC. UuccC.
Alkylphenols, mixed------=---------------c---o---- PRD.
Alkylpiperazines, mixed AIP,
Alkylpyridines, mixed--------==--=-----ooomomoommoomoo oo ucc.
0-d1-5-Allyl-6-imino-1-methyl-5- (1-methyl-2-pentynyl) - LIL.
barbituric acid.
0-d1-5-A11yl-5-(1-methyl-2-pentynyl)-1-methylbarbituric LIL.
acid.
3'-Aminoacetanilide-----------c-mmmmemom e AAP.
4'-Aminoacetanilide (Acetyl-p-phenylenediamine)---------- GAF, TRC.
2'-Aminoacetophenone--------====-==----moo-omooooomoooo oo EK.
3'-Aminoacetophenone--------=-=-c--c-m-ommmommm oo CTN.
4'-Aminoacetophenone-------=======-=-=-m-----------o-ooo-- EK.

5'-Amino-2- (p-aminoanilino)benzenesulfonic acid---------- TRC, YAW.
1-Amino-4- (3-amino-4-sulfoanilino)-9,10-dihydro-9,10- TRC.

dioxo-2-anthracenesulfonic acid.

2- (p-Aminoanilino)-5-nitrobenzenesulfonic acid TRC.
3-Amino-p-anisanilide-----=-------------cmooono - PCW.

*]-Aminoanthraquinone and salt--------=-==--c-cc-o-ocaoooo AAP, ACY, MAY, SDC, TRC.
2-Aminoanthraquinone and salt-------===-=--=-c---oo-ooom- ACY, GAF.

N- (4-Amino-1-anthraquinonyl)anthranilic acid------------- GAF.

See footnotes at end of table.
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SYNTHETIC ORGANIC CHEMICALS. 1972
TABLE 2.--CvycLIC INTERMEDIATES FOR WHICH U.S, PRODUCTION OR SALES WERE REPORTED,

IDENTIFIED BY MANUFACTURER, 1972--CONTINUED

Chemical

Manufacturers' identification codes
(according to list in table 3)

N- (5-Amino-1-anthraquinonyl)anthranilic acid-------------
4-Aminoantipyrine------=-----ommommmom e e oo oo
6-Amino-3,4'-azodibenzenesulfonic scid (C.I. Acid
Yellow 9).
Aminoazoxylene toluene homologues ----
p-Aminobenzamide--------=---==r-c-o--o
1-Amino-4-benzamidoanthraquinone------
1-Amino-5-benzamidoanthraquinone------==-=----=----------
7- [p- (p-Aminobenzamido)benzamido]-4-hydroxy-2-
naphthalenesulfonic acid.
*7- (p-Aminobenzamido)-4-hydroxy-2-naphthalenesulfonic
acid.
2-Amino-p-benzenedisulfonic acid [SO,H=1]----------------
o-Aminobenzenethiol--==-=cmcmomm oo e
4-Aminobenzenethiosulfonic acid, sodium salt--------
2-Aminobenzimidazole-------cmcmmmmmmmem oo
4-Aminobenzophenone-------==--=o-----a---
2-Amino-6-benzothiazolecarboxylic acid---
2- (m-Aminobenzoyl)-o-acetanisidide-----=-=---==-cmom-ooo-
N- (4-Amino-3-bromo-1-anthraquinonyl)-p-toluidine
sulfonic acid.
5(and 8)-Amino-8(and 5)-bromo-9,10-dihydro-9,10-dioxo-
1,6(and 1,7)anthracenedisulfonic acid.
*]-Amino-2-bromo-4-hydroxyanthraquinone-----------====----
1-Amino-2-bromo-4-p-toluidinoanthraquinone---------------
*]-Amino-5-chloroanthraquinone-----------=--=-c-ccococu---
1-Amino-8-chloroanthraquinone----
2-Amino-1-chloroanthraquinone----
2-Amino-3-chloroanthraquinone---------------
4-Amino-6-chloro-m-benzenedisulfonamide-----------------~
4-Amino-6-chloro-m-benzenedisul fonamide hydrochloride----
2-Amino-6-chlorobenzothiazole hydrochloride--------------
0- (3-Amino-4-chlorobenzoyl)benzoic acid----------------~-
1-Amino-2-chloro-4-hydroxyanthraquinone-----=--------=---
3-Amino-5-chloro-2-hydroxybenzenesulfonic acid-----------
2-Amino-4-chlorophenol-------mmcmmomm oo e o
1- (2-Amino-5-chlorophenyl) -1-phenylmethylenimine---------
2-Amino-6-chloropyrazine---------=-=--cmmmmmmmmm—emomm oo
3-Amino-6-chloropyridazine--------===-m--emmmooocoooooo-
2-Amino-5-chloro-p-toluenesulfonic acid [SO H=1]---------
6-Amino-4-chloro-m-toluenesulfonic acid [SO4H=1]--------~
2-AMino-p-Cres0l-—-=---- oo oo e
*]1-Amino-2,4-dibromoanthraquinone
1-Amino-2,4-dichloroanthraquinone---
2-Amino-4,6-dichloro-5-cresol--=---=-=c-=wmommommmooaoomn
4-Amino-2,6-dichorophenol hydrochloride------------------

ACY, CMG.

ICC, SDH.
MAY, TRC.
ACY, TRC.

CMG, GAF, TRC, VPC.

DUP, TRC.
FIS, FMT.

AAP, DUP, HN, VPC.
ACS, TRC.
ACY, MAY, TRC.

DUP, ICI.

HSC.

DUP, HSC.

TRC.

AAP, DUP, HN, TRC, VPC.
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TABLE 2,--CycLIC INTERMEDIATES FOR WHICH U.,S. PRODUCTION OR SALES WERE REPORTED,
IDENTIFIED BY MANUFACTURER, 1972--CONTINUED

Chemical

Manufacturers' identification codes
(according to list in table 3)

*1-Amino-9,10-dihydro-9,10-dioxo-4-p-toluenesulfonamido-
2-anthracenesulfonic acid, sodium salt.
5-Amino-4,5'-dihydroxy-3,4'-[(2-methoxy-5-methyl-p-
phenylene)bis(azo)}-di-2,7-naphthalenedisulfonic acid,
5'-benzenesulfonate. :
3-Amino-9-ethylcarbazole--=====mmc oo oo
N- (2-Aminoethyl)-N-ethyl-m-toluidine----=c=cecmmmoacoaao
3-Amino-a-ethylhydrocinnamic acid--------=memccmeommamana o
N-[2- (4-Amino-N-ethyl-m-toluidino)ethyl]methane-
sulfonamide, hemisulfate.
N-Aminohexamethyleneimine----====-==cccmommmmmmam oo
4-Amino-5-hydroxy-2,7-naphthalenedisulfonic acid,
benzenesulfonate.
4-Amino-5-hydroxy-2,7-naphthalenedisulfonic acid
(H acid), monosodium salt.
4-Amino-3-hydroxy-1-naphthalenesulfonic acid (1,2,4-
acid).
6-Amino-4-hydroxy-2-naphthalenesulfonic acid (Gamma
acid), sodium salt,
7-Amino-4-hydroxy-2-naphthalenesulfonic acid (J acid),
sodium salt.
2-(2-Amino-5-hydroxy-7-sulfo-1-naphthylazo)-5-nitro-
benzoic acid.
4-Amino- 3- (B-methanesulfoaminoethyl)-N,N-diethylaniline
hydrochloride.
*N- (4-Amino-3-methoxy-1-anthraquinonyl)-p-toluenesulfon-
amide.
5-Amino-6-methoxy-2-naphthalenesulfonic acid-------------
4-Amino-5-methoxy-o-toluene sulfonic acid----------------
m- [ (4-Amino-3-methoxyphenyl)azo]benzenesulfonic acid-----
8-Amino-6-methoxyquinoline----=-=-=----eocomommmmmmmna o
4-[(4-Amino-5-methoxy-o-tolyl)azo]-5-hydroxy-2,7-
naphthalenedisulfonic acid, benzenesulfonate.
3-[(4-Amino-5-methoxy-o-tolyl)azo]-1,5-naphthalenedisul-
fonic acid.
7-[(4-Amino-5-methoxy-o-tolyl)azo]-1, 3-naphthalenedi-
sulfonic acid.
4-Amino-4'- (3-methyl-5-oxo-2-pyrazolin-1-y1)-2,2"'-stil-
benedisulfonic acid.
2-Amino-3-methylpyridine------=--=--c-cccmommmmcmm oo
2-Amino-6-methylpyridine-----====-cecccomommmm oo
2-Amino-4-methylpyrimidine (2-Amino-4-methyl-1,3-
diazine).
2-Amino-4- (methylsulfonyl)phenol-------------o---
2-Amino-5-methyl-1,3,4-thiadiazole---=~-=--cuomn-
4-Aminonaphth[2,3-c]acridan-5,8,14-trione
2-Amino-1,5-naphthalenedisulfonic acid--------=-cceceu-un
3-Amino-1,5-naphthalenedisulfonic acid (C acid)--»-------
3-Amino-2,7-naphthalenedisulfonic acid----------==-muomu-
6-Amino-1,3-naphthalenedisulfonic acid (Amino I acid)----
7-Amino-1,3-naphthalenedisulfonic acid (Amino G acid)----
1-Amino-2-naphthalenesulfonic acid (o-Naphthionic acid)--
2-Amino-1-naphthalenesulfonic acid (Tobias acid)---------
4-Amino-1-naphthalenesulfonic acid (Naphthionic acid)----
4-Amino-1-naphthalenesulfonic acid, sodium salt----------
4(and 5)-Amino-l-naphthalenesulfonic acid--------=-------

AAP, DUP, GAF.
TRC.
spC.
WAY.
SDW.
WAY.

FMP,
TRC.

ACS.

ACY, GAF, TRC.
TRC.

HN, TRC.

TRC.

EKT.

AAP, DUP, GAF,
TRC.

ACS.

DUP, TRC.

PD.

TRC.

TRC.

TRC.

TRC.
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TABLE 2.--CvcLIC INTERMEDIATES FOR WHICH U,S. PRODUCTION OR SALES WERE REPORTED,
IDENTIFIED BY MANUFACTURER, 1972--CONTINUED
. Manufacturers' identification codes
Cheni cal (according to list in table 3)

6-Amino-2-naphthalenesulfonic acid (Broenner's acid)----- SNA, TRC.
7-Amino-1,3,6-naphthalenetrisulfonic acid--------==--c-=- DUP.
8-Amino-1, 3,6-naphthalenetrisulfonic acid (Koch's acid)-- ACS.
8-Amino-2-naphthol--=-=--c oo oo TRC.
2- (4-Amino-1-naphthylazo)-4-(1,1,3,3-tetramethylbutyl) GAF.

phenol.
2-Amino-4-nitroacetanilide------=-c-ccoommmmmmme o SpC.
3-Amino-5- (m-nitrobenzamido)-p-toluenesulfonic acid------ GAF.
2-Amino-5-nitrobenzenesulfonic acid [SOgH=1]- oo ACS, GAF, TRC.

4- Amino-4'<nitro-3-methoxyazobenzene---+-=-=--==--------- sDC.
d-2-Amino-1- (p-nitrophenyl)-1,3-propanediol-------------- PD.
2-2-Amino-1- (p-nitrophenyl)-1,3-propanediol-~------------- PD.
4-Amino-4'-nitro-2,2'-stilbenedisulfonic acid------------ HN, TRC.
2-Amino-5-nitrothiazole-----=c-ocmmmmm e PCW.
3'-Aminooxanilic acid-----=--c-mommc e CMG, TRC.
4'-Aminooxanilic acid--------cocmmm e DUP, VPC.
6-Aminopenicillanic acid------------c-memcmmmmmo TRD.
p-Aminophenol-------=- - - e MAL.

2- (p-Aminophenoxy)ethanol hydrochloride-----------cucu--- GAF.
m- [ (p-Aminophenyl)azo]benzenesulfonic acid--------------- TRC.

*p- [ (p-Aminophenyl) azo]benzenesulfonic acid--------------- ACY, DUP, TRC.
7- [ (4-Aminophenyl)azo]-1,3-naphthalenedisulfonic acid---- TRC.
5-Amino-8- (phenylazo)-2-naphthol--=====c-cocemmcomaoo ALL.
8-Amino-5- (phenylazo)-2-naphthol----==-=ccocommomomoo- ALL.

4- [(p-Aminophenyl)azo]-1-naphthylamine----------=-------- ACS.
5- [ (p-Aminophenyl)azo]salicylic acid----===-=comomoooooo TRC, VPC.
S-[(p-Aminophenyl)azo]salicylic acid, sodium salt-------- ACS.
2,2'-(m-Aminophenylimino)diethanol, diacetate ester------ DUP, TCH.
2- (p-Aminophenyl)-6-methylbenzothiazole---------ou-ouoouv DUP.
2- (p-Aminophenyl) -6-methyl-7-benzothiazolesulfonic acid DUP, TRC.
and salt.
1- (m-Aminophenyl)-5-ox0-2-pyrazoline-3-carboxylic acid--- TRC, VPC. -
4-Amino-2-propoxybenzoic acid---=----c-coemommommnooo SDW.
3- (Aminopropyl) cyclohexylamine---=-=--=-=cocmcmmmmmmoooun ABB.
2-Aminopyridine--=---==-=-c e e o NEP, RIL.
4-Aminopyridine---====mm-mm o e RIL.
2-Aminopy rimidine------= oo ACY.
3-Aminorhodanine--====-m - omomm oo EK.
S5-Aminosalicylic acid------=cccmmmmmm oo MLS, TRC.
N- (4-Amino-3-sulfo-1-anthraquinonyl)anthranilic acid----- GAF.
2-Amino-4-(1,1,3,3-tetramethylbutyl)phenol----«---ueou--o GAF.
2-Amino-4-(1,1,3,3-tetramethylbutyl)phenol hydro- GAF.
chloride.
2-Aminothiazole--=-===-c-me oo e ACY, MRK.
3-Amino-p-toluamide----------commmm SDH, x.
o-Amino-p-toluenesulfonamide-----~==co=ecommmmmmm . SDW.
4-Amino-m-toluenesulfonic acid [SOjH=1]-----ccooceoooanmn ACY, DUP.
6-Amino-m-toluenesulfonic acid [SOjH=1]------ecoocoocno- DUP.
5-Amino-o-toluenesulfonic acid [SO H=1]-----cooomcomnonnn HSC.
S-Amino-2-p-toluidinobenzenesulfonic acid---------------- TRC.
m- (4-Amino-m-tolylazo)benzenesulfonic acid-~---~==mceaeo-- TRC.
3-[(4-Amino-o-tolyl)azo]-1,5-naphthalenedisulfonic acid-- TRC.
7-[(4-Amino-o-tolyl)azo]-1,3-naphthalenedisulfonic acid-- TRC.
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TABLE 2,--CycLIC INTERMEDIATES FOR WHICH U.S. PRODUCTION OR SALES WERE REPORTED,

IDENTIFIED BY MANUFACTURER, 1972--CONTINUED

Manufacturers' identification codes

Chemical (according to list in table 3)
2-Amino-3,5-xylenesulfonic acid [SO H=1]------cuomemoo_ SDH.
5-Amino-2,4-xylenesulfonic acid DUP.

*Aniline (Aniline 0il)---=-=------ ACS, ACY, DUP, FST, MAL, MOB, RUC, USR.
Aniline hydrochloride---------c-cmmmmm o ___ ACY, EK.
2'-Anilino-6-diethylamino-3-methylfluoran---------ec-eeo__ SDH.
2-Anilinoethanol------commmomm e TCH.
7-Anilino-4-hydroxy-2-naphthalenesulfonic acid (Phenyl CMG, TRC.

J acid).

*Anilinomethanesulfonic acid and salt-----=—coccmmmo____ ACS, ACY, ATL, DUP, TRC, VPC.
8-Anilino-1-naphthalenesulfonic acid (Phenyl peri acid)-- DUP, SDC.
8-Anilino-1-naphthalenesulfonic acid, magnesium salt----- EK.
m-Anilinophenol GAF.
p-Anilinophenol spC.
o-Anisaldehyde-----=cecoeouaa- ASL.
m-Anisidine---------ecco-- EK.

*0-Anisidine-------- oo AAP, DIP, x.
p-Anisidine-=--~=c oo DUP, MON.

*o-Anisidinomethanesulfonic acid------- AAP, ATL, GAF, TRC, VPC.

*Anisole, teCh------- e .. CTN, DUP, GIV, LIL.
3-(o-Anisylazo)benzenesulfonic acid, sodium salt--------- ACS.

Anthracene-----=--oe oo oo EK.
Anthranilic acid (o-Aminobenzoic acid)! DUP, SW.

*Anthra[l,9 cd]pyrazol-6(2H)-one (Pyrazoleanthrone)------- DUP, GAF, TRC.
Anthraquinone, 100%-------ccccmmommmmmm TRC.
1,5-Anthraquinonedisulfonic acid CMG.
1,8-Anthraquinonedisulfonic acid CMG.
1,1'-[1,5(and 1,8)-Anthraquinonylenediamino]bis- DUP.

naphth[2,3-c]acridan-5,8,14-trione.
N,N'-(1,5-Anthraquinonylene)dianthranilic acid--------eu= GAF, TRC.
N,N'-(1,5-Anthraquinonylene)dioxamic acid------=moomeao__ GAF, SW.
(1-Anthraquinonyl)-1,2-hydrazinedisulfonic acid, DUP, GAF.
disodium salt.
4',4'''-Azobis[4-biphenylcarboxylic acid] DUP, TRC.
Barbituric acid, sodium derivative--------- ABB.

*Benzaldehyde, tech-------omemmmmmm_____ BPC, HN, MNR, VEL.
1-Benzamido-4-bromoanthraquinone-------———cococo________ AAP.
1-Benzamido-4-chloroanthraquinone-----=-——-c-ooco______ GAF.
1-Benzamido-5-chloroanthraquinone-----------—c-—______ MAY, TRC.
4-Benzamido-5-hydroxy-2,7-naphthalenedisulfonic acid----- TRC.
7-Benzamido-4-hydroxy-2-naphthalenesulfonic acid--------- TRC.
Benzanilide--==--c-mmmmmom e DUP.
Benz(a)anthracene-7,12-dione-=-==-===coecooee o ______ EK.

*7H-Benz[de] anthracen-7-one (Benzathrone)--------ccooouc-_ AAP, ACY, DUP, GAF, ICI, MAY, SDC, TRC.
m-Benzenedisulfonic acid KPT, UPF,
Benzenesulfonamide-------- NES.
Benzenesulfonic acid------ NES, UPF.
Benzenesulfonyl chloride NES.
1,2,4,5-Benzenetetracarboxylic-1,2,:4,5-dianhydride------ DUP, PCR.
1,2,4-Benzenetricarboxylic acid, 1,2-anhydride (Tri- ACC.

mellitic anhydride).
Benzhydrol (Diphenylmethanol)--=-==-omecomoomaa PD, UOP.
Benzidine hydrochloride and sulfate------—cocceeoo____ ACS, LAK.

See footnotes at end of table.
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TABLE 2,--CycLIC INTERMEDIATES FOR WHICH U.,S. PRODUCTION OR SALES WERE REPORTED,
IDENTIFIED BY MANUFACTURER, 1972--CONTINUED

Chemical

Manufacturers' identification codes
(according to list in table 3)

Benzidine sulfate, purified
*Benzoic acid, tech'---------
BENZOiN-=—========mm= === e mmm———omoomoo-o
Benzoinisobutyl ether---------c-=mmmmmmmmoocmeoeo oo
o-Benzoin oxime
Benzonitrile------ mmmmmmmmmm— e mee e
*2_-Benzothiazolethiol sodium salt----
p-Benzoquinonedioxime-----==-=---------
1H-Benzotriazole------=-====---------=-
2H-3,1-Benzoxazine-2,4(1H)-dione--------------=--------o-
o-Benzoylbenzoic acid
Benzoyl chloride---------------
N-Benzylacetamide-------------~
Benzylamine--------=======-==-==-----oo-o---osooeoooooooo
4-(Benzylamino) -6-chloro-m-benzenedisulfonic acid--------
3-[4-N—Benzylamino-N-methylphenylazo]-1,2,4-triazole -----
p- (Benzylamino)phenol
Benzyl chloroformate-------====--==---=---o--o--o-o-o-oo-
4-Benzyl-6-chloro-3-keto-7-sulfamyl-1,2,4-benzylthia-
diazine-1,1-dioxide.
1-Benzyl-4,5-dimethyl-6- (p-methoxybenzyl)-1,2,3,6-tetra-
hydropyridine oxalate.
Benzyl disulfide------==-==mm=--ocmooocmoooomooo-memooooo
5- (Benzylethylamino)-o-toluenesulfonic acid
N-Benzyl-N-ethyl-m-toluidine---------~==-c---=c-cocooomo-
3—Benzy1-1,2,3,4,5,6-hexahydro—8-hydroxy—cis-6,11-
dimethy1-2,6-methano-3-benzazocine hydrobromide.
6-Benzylidineaminopenicillanic acid, tertiary
octylamine salt.
4,4'-Benzylidenedi-o-toluidine-------=----------c-----o--
4,4'-Benzylidinedi-2,5-xylidine
Benzylidene phthalide
p-(Benzyloxy)phenol-—--——-------; ........................
1-Benzyl-4-phenylisonipecotic acid------
1-Benzyl-4-phenylisonipecotonitrile-----
Benzyltrimethylammonium chloride-----------
Benzyltrimethylammonium hydroxide----------
Benzyltrimethylammonium methoxide---------==--------ooo--
*[3,3'—Bianthra[l,9-cd]pyrazole]—6,6'-(2H,2'H)dione
(Pyrazoleanthrone yellow).
[3,3'-Bi-7H-benz[de]anthracene]-7,7"'-dione---------------
*[4,4'—Bi—7H-benz[de]anthracene]—7,7'-dione—---
1,1'-Bi-2-naphthol
*Biphenyl------=-=-===-==--
2,2'-Biquinoline-------------------
Bis-p-aminocyclohexylmethane
*1,4-Bis[1-anthraquinonylamino]anthraquinone--------------
1,4-Bis [1-anthraquinonylamino]anthraquinone and 1,4-Bis
[5-chloro-l-anthraquinonylamino]anthraquinone (mixed) .
2,6-Bis (p-azidobenzylidene)-4-methylcyclohexanone--------
Bis(chlorosulfonyl)phthalocyaninedisulfonic acid, copper
derivative.

See footnotes at end of table.

X.

HK, HN, KLM, MON, PFZ, VEL.
BPC.

BPC.

VEL.
ACY, GYR, USR, X.

ARS, MLS.

SDW.
CCW.
ACS.
ACS, DUP.
SDW.

TRD.

DUP, GAF, TRC.

ACY, DUP, ICI, MAY.

CHL, DOW, GOC, MON, SNT.
ACY, DUP, GAF, MAY, TRC.
TRC.

WAY.
TRC.
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TABLE 2.--CycLIC INTERMEDIATES FOR WHICH U.S., PRODUCTION OR SALES WERE REPORTED,
IDENTIFIED BY MANUFACTURER, 1972--CONTINUED

. Manufacturers' identification codes
Chemical (according to list in table 3)
4,4'-Bis [diethylamino]benzhydrol salt, 2,7-naphthalene- TRC.
disulfonic acid, mixture.
4-Bis[(p—diethylaminophenyl)methyl]-2,7—naphthalene— TRC.
disulfonic acid, leuco form.
4,4'-Bis [dimethylamino]benzhydrol (Michler's hydrol)----- SDH, SW.
4,4'-Bis (dimethylamino)benzhydrol,disulfinate------------ SW.
4,4'-Bis [dimethylamino]benzophenone (Michler's ketone)--- DSC, DUP, SDH.
Bis[p-(dimethylamino)phenyl]methanesulfonic acid and ACS.
‘salt.
3,3'-Bis[3',3'-(1'-ethyl-2'-methyl)indolyl]phthalide----- SDH.
3'- [Bis (2-hydroxyethyl)amino]acetanilide------~---------- GAF.
3'-[Bis (2-hydroxyethyl) amino}-p-acetoaniside-~----------- TCH.
3'-[Bis (2-hydroxyethyl)amino]benzanilide, diacetate DUP, TCH.
ester.
3'—[Bis(2-hydroxyethy1)amino]methanesulfoani1ide, DUP.
diacetate ester.
4,4'-Bis (p-methoxyphenyl)-3-hexanone-------==------------ LIL.
1,4-Bis[2—(4-methyl-s—phenyloxazolyl)]benzene (Dimethyl ARA.
POPOP) .
Bis- (o-nitrophenyl)sulfide--------=====----------=-c------ X.
1,4-Bis [2- (5-phenyloxazolyl)]benzene (POPOP)-----ooemu- ARA.
2-Bromoacetophenone----=-----===-=-==------------s-o-mosoos EK.
p-Bromoaniline-----------=m=moommmommooooooomoomooooooo e EK.
p-Bromoanisole--=----=-----==--===--soooooo--ossooosooooos OPC.
*3_Bromo-7H-benz[de]anthracene-7-one (3-Bromo- ACY, DUP, GAF, MAY, TRC.
benzanthrone) .
Bromobenzene, MONO----========-=========——-—-—----c---=-- DOW.
p-Bromobenzenesulfonyl chloride----=-===-------------===-=- EK.
p-Bromobenzhydrol-----------======-----c-oomooooooosomso PD.
p-Bromobenzoic acid---------==-=-==os-sosoooo-oommmmoosoo EX.
4-Bromobenzophenone------==--=-====-====-=-----o-—o--oomsmos PD.
Bromochlorobenzene-----==-=-====-==-=====--=-=-=------o-o-o-os DOW.
6-Bromo-5-chlorobenzoxazolone------====-====-=-c--=-cc---== SW.
*2-Bromo-4,6-dinitroaniline--------=<==---=------o-oc-o-o-m- AAP, HST, SDC, TRC.
Bromofluorescein--=---=-=---===---m--m-ccco-ocomoomoooooooo ICC.
3-Bromo-2-hydroxy-4,4,5,5-tetramethyl-2-cyclopentene- X.
1-one.
1-Bromo-4- (methylamino)anthraquinone-------==-=-=--~------ AAP, BDO.
6- Bromo- 3-methyl-7H-dibenz [£,1j]isoquinoline-2,7- (3H)- AAP.
dione.
3- (Bromomethyl) thiophene-------======-=--=c-----coco=---= SDW.
1-Bromonaphthalene----=---=--=-=======-=c=c——-c---o--=o-os EK.
2-Bromo-4'-nitroacetophenone----=-===-=-=------------=-=--= GAF.
p-Bromophenol-----=-=---=-====e-somsosososoooooooso oo oos EK.
(p—Bromophenyl)acetonitrile ------------------------------ BPC.
4-Bromo-1-phthalamidopentane----==-=-======--===-----=-=== PD.
a-Bromotoluene------=-----=====-=-===--=---oooosso--osomoos EX.
m-Bromotoluene-----=-=-=====-=---=-=-=-o-ooooooooos-soooo EK.
p-Bromotoluene-----======-=-======-somssmooooomsoosossoooo BPC, EK.
2-Bromo-1,3,5-triethylbenzene-----========-=-------==-==== DUP.
p-Butoxybenzaldehyde--=----=-======--====-------somsomoooooo EK.
p-Butoxyphenol---=-=-===-=-====oo-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>